REPORT  DOCUMENTATION  PAGE 


Form  Aoprovea 
0MB  No.  0704-0188 


1a.  REPORT  SECwRiTY  C^SSlFOATiCN 
Unclassified 


^  2a.  SECURITY  CLASSIFICATION  AUTHORITY 


2b.  DECLASSIFICATION /DOWNGRADING  SCHEDULE 


4.  PERFORMING  ORGANIZATION  REPORT  NiUM8ER<S) 


6a.  NAME  OF  PERFORMING  ORGANIZATION 

6o.  OFF’CE  SYMBOL 
{If  applicable) 

Tennessee  Valley  Authority 

CEB  4C-M 

6c  ADDRESS  {City,  State,  ana  ZIP  Code) 

TVA  Reservation 

Post  Office  Box  1010 

Muscle  Shoals,  Alabama  35662-1010 


8a.  NAME  OF  FUNDING  /  SPONSORING  8b.  OFFICE  SYMBOL 

ORGANIZATION  (If  appdcabie) 

U.S.  Army  Environmental  Center  SFIM-AEC-ETD 


1b.  RESTRICTIVE  MARKINGS 


3  DISTRIBUTION/ AVAiLABiLlTV  OF  REPORT 

Unlimited 


5.  MONITORING  ORGANIZATION  REPORT  NuM0ER(S) 

SFIM-AEC-ET-CR-95090 


7a.  NAME  OF  -MONITORING  ORGANIZATION 

U.S.  Army  Environmental  Center 


7b.  ADDRESS  {City,  Sfate.  and  ZiPCoae) 

USAEC 

ATTN:  SFIM-AEC-ETD 

APG,  MD  21010-5401 


9.  PROCUREMENT  INSTRUMENT  IDENTIFICATION  NUMBER 
MIPR  A485 

TVA  Contract  No,  TV-88826V 


1  10.  SOURCE  OF  FUNDING  NUMBERS 

PROGRAM 
ELEMENT  NO. 

PROJECT 

NO. 

TASK 

NO. 

WORK  UNIT 
ACCESSION  NO. 

8c  ADDRESS  (City,  State,  ana  ZIP  Code) 


1 1 .  TITLE  (Include  Securtty  Classification) 

Demonstration  plan  for  phytoremediation  of  explosive-contaminated  groundwater  in 
constructed  wetlands  at  Milan  Army  Ammunition  Plant.  _ 


12.  PERSONAL  AUTHOR<S) 

Les  Behrends,  Frank  Sikora,  David  Kelly,  Steve  Coonrod,  Bill  Rogers 


13a.  TYPE  OF  REPORT 
Final 


16.  SUPPLEMENTARY  NOTATION 


13b.  TIME  COVERED 

14.  DATE  OF  REPORT  {Year,  Montn,  Day) 

FROM  TO 

1996,  January 

COSATi  CODES 


GROUP  SUB-GROUP 


18.  SUBJECT  TERMS  (Conf/nue  on  reverse  if  necessary  ana  identify  by  block  numoer) 
Phytoremediation  of  explosive-contaminated  groundwater 
in  constructed  wetlands. 


19.  ABSTRACT  (Continue  on  reverse  if  necessary  ana  identify  by  biocK  numoerj 

To  demonstrate  at  Milan  AAP  in  April  1996  through  July  1997,  the  technical  and 
economic  feasibility  of  using  phytoremediation  in  an  artifical,  constructed  wetlands 
for  treatment  of  explosives^contaminated  groundwater.  Validated  data  on  cost  and 
effectiveness  of  this  demonstration  will  be  used  to  transfer  this  technology  to  the 
user  community. 


J  20.  DISTRIBUTION/ AVAILABILITY  OF  ABSTRACT 

□  unclassified/unlimited  □  SAME  AS  RPT 


22a.  NAME  OF  RESPONSIBLE  INDIVIDUAL 
I  Darlene  Bader 


DDForm  1473,  JUN  86 


21  ABSTRACT  SECURITY  CLASSIFICATION 
□  DTic  USERS  Unclassified  _ 


22b.  TELEPHONE  (/nc/uoe  AreaCocei  22c.  OFFICE  SYMBOL 

(410)  612-6861  SFIM-AEC-ETD 


Previous  eaitions  are  obsolete. 


EMi^onmehtal 

' '  ■.  ■■'■^.  ■  '-.  • 

piSififtllif iPI|  f  S' 

bS’.v"  ‘?t^.kt«sa»asSR!fi 


DEMONSTRATION  PLAN 
FOR 

PHYTOREMEDIATION  OF  EXPLOSIVES 
CONTAMINATED  GROUNDWATER  IN 
CONSTRUCTED  WETLANDS 
at 

MILAN  ARMY  AMMUNITION  PLANT 
Milan,  Tennessee 

Volume  I  of  II 


Prepared for 

U.S.  ARMY  ENVIRONMENTAL  CENTER 
Aberdeen  Proving  Ground,  Maryland  21010-5401 


Funded  Through 


U.S.  Department  of  Defense 
Environmental  Security 
Technology  Certification  Program 


Prepared  by 

Tennessee  Valley  Authority 
Environmental  Research  Center 
Muscle  Shoals,  Alabanm  35660-1010 

January  1996 

TVA  Contract  No.  TV-88826V 
Report  No.  SFIM-AEC-ET-CR-95090 

me  QUAI,rnf  raSPEOTED  s 


AEC  Form  <»5,  1  Feb  93  replaces  THAMA  Form  45  which  is  obsolete 


TfflS  DOCUMENT  IS  BEST 
QUALITY  AVAILABLE.  THE  COPY 
TURNISHED  TO  DUC  CONTAINED 
A  SIGNIFICANT  NUMBER  OF 
PAGES  WHICH  DO  NOT 
REPRODUCE  LEGIBLY. 


BEMONStI^TION  PLAN 
^  EQR  ^  ' 

PHYTOREMEDIAT  iON  OF  i:XPLOSIVES 
CONTAMINATED  GS|OUNpWATER  IN 
CONSTRUCTED  WE  INLANDS 

-I 

MILAN  ARMY  AMMUNlrfoN  PLANT 
Milan,  Tennessee 

;V 

Volume  I  of  II 


Prepared  for 

U.S.  ARMY  ENVIRONl^NTAL  CENTER 
Aberdeen  Proving  Ground,  l^aryland  >21010-5401 


Funded  Through 


U.S.  Department  of  Defense 
Environmental  Security 
Technology  Certification  Program 


Prepared  by 

Tennessee  Valley  Authority 
Environmental  Research  Center 
Muscle  Shoals,  Alabama  35660-1010 

January  1996 

TVA  Contract  No.  TV-88826V 
Report  No.  SFIM-AEC-ET-CR-95090 


Demonstration  Plan 

For  Phytoremediation  of  Explosives-Contaminated  Groundwater 
In  Constructed  Wetlands 
at  Milan  Army  Ammunition  Plant 


Volume  I  of  II 


Prepared for 

U.S.  Army  Environmental  Center 
Environmental  Technology  Division 
Aberdeen  Proving  Ground,  MD  21010-5401 
POC:  Ms.  Darlene  Bader 


Funded  Through 
U.S.  Department  of  Defense 
Environmental  Security 
Technology  Certification  Program 


Prepared  by 

Tennessee  Valley  Authority 
Environmental  Research  Center 


January  1996 


itCURlTY  CLASSiFiCATiON  OF  PAGE 


REPORT  DOCUMENTATION  PAGE 

Form  Approved 

0MB  No.  0704-0188 

la.  REPORT  SECURITY  CLASSIFICATION 

Unclassified 

1b.  RESTRICTIVE  MARKINGS 

2a.  SECURITY  CLASSIFICATION  AUTHORITY 


2b.  DECLASSIFICATION /DOWNGRADING  SCHEDULE 


4.  PERFORMING  ORGANIZATION  REPORT  NUMBER{S) 


6a.  NAME  OF  PERFORMING  ORGANIZATION 

Tennessee  Valley  Authority 


6c.  ADDRESS  {City,  State,  and  Z/PCode) 

TVA  Reservation 

Post  Office  Box  1010 

Muscle  Shoals,  Alabama  35662-1010 


6b.  OFFICE  SYMBOL 
(If  applicable) 

CEB  4C-M 


3.  DISTRIBUTION /AVAILABILITY  OF  REPORT 

Unlimited 


5.  MONITORING  ORGANIZATION  REPORT  NUMBER(S) 

SFIM-AEC-ET-CR-95090 


7a.  NAME  OF  MONITORING  ORGANIZATION 

U.S.  A2nny  Environmental  Center 


7b.  ADDRESS  (C/ty,  State,  and  ZJPCoae) 

USAEC 

ATTN:  SFIM-AEC-ETD 

APG,  MD  21010-5401 


8a.  NAME  OF  FUNDING/SPONSORING 
ORGANIZATION 

U.S.  Army  Environmental  Center 

8b.  OFFICE  SYMBOL 
(!f  applicable) 

SFIM-AEC-ETD 

9.  PROCUREMENT  INSTRUMENT  IDENTIFICATION  NUMBER 

MIPR  A485  i 

TVA  Contract  No.  TV-88826V  i 

1  8c.  ADDRESS  (City,  State,  and  ZIP  Code)  | 

10.  SOURCE  OF  FUNDING  NUMBERS  i 

PROGRAM 
ELEMENT  NO. 


WORK  UNIT 
ACCESSION  NO. 


1 1 .  TITLE  (Include  Security  C/ass/f/car/on) 

Demonstration  plan  for  phytoremediation  of  explosive-contaminated  groundwater  in 
constructed  wetlands  at  Milan  Army  Ammunition  Plant. 


12.  PERSONAL  AUTHOR(S) 

Les  Behrends,  Frank  Sikora,  David  Kelly,  Steve  Coonrod,  Bill  Rogers 


1 3a.  TYPE  OF  REPORT 
Final 


13b.  TIME  COVERED 

14.  DATE  OF  REPORT  (Year,  Montn,  Day) 

FROM  TO 

1996,  January 

COSATI  CODES 


GROUP  SUB-GROUP 


18.  SUBJECT  TERMS  {Continue  on  reverse  if  necessary  and  identify  by  block  number) 
Phytoremediation  of  explosive-contaminated  groundwater 
in  constructed  wetlands. 


19.  ABSTRACT  {Continue  on  reverse  if  necessary  ana  identify  by  block  number) 

To  demonstrate  at  Milan  AAP  in  April  1996  through  July  1997,  the  technical  and 
economic  feasibility  of  using  phytoremediation  in  an  artifical,  constructed  wetlands 
for  treatment  of  explosives^contaminated  groundwater.  Validated  data  on  cost  and 
effectiveness  of  this  demonstration  will  be  used  to  transfer  this  technology  to  the 
user  community. 


20.  DISTRIBUTION /AVAILABILITY  OF  ABSTRACT 
^  □  UNCLASSIFIED/UNLIMITED  □  SAME  AS  RPT.  □  dTIC  USERS 

21.  ABSTRACT  SECURITY  CLASSIFICATION 

Unclassified 

*2a.  NAME  OF  RESPONSIBLE  INDIVIDUAL  | 

Darlene  Bader  ! 

22b.  TELEPHONE  (include  Area  Code)  I 
(410)  612-6861 

22c.  OFFICE  SYMBOL 
SFIM-AEC-ETD 

DD  Form  1473,  JUN  86 


Previous  editions  are  obsolete. 


SECURITY  CLASSIFICATION  OF  THIS  PAGE 


NOTICE 


This  Demonstration  Plan  for  Phytoremediation  of  Explosive-Contaminated  Groundwater  in  Constructed 
Wetlands  was  prepared  by  employees  of  the  Tennessee  Vall^  Authority  (TVA)  loaned  to  the  U.S.  Army 
Environmental  Center  (USAEC)  at  Aberdeen  Proving  Ground,  Maryland,  21010-5401,  pursuant  to  the 
provisions  of  TVA  Contract  TV-88826V  and  MiUtaiy  Interdepartmental  Purchase  Order  Request  (MIPR) 
MIPRA485  dated  13  Sq)tember,  1995. 

Under  that  agreement  and  MIPR,  TVA  provided  the  services  mutually  agreed  upon  as  loaned  employees. 
In  regard  to  the  services  provided  by  the  TVA  employees,  sections  d  and  e  of  the  contract  and  MIPR  state 
as  follows: 

d.  TVA  will  provide  the  services  of  mutually  agreed  upon  loaned  employees  for  purposes  of  the 
MIPR.  It  is  ejq)ressly  understood  and  agreed  that  services  of  such  loaned  employees  will  be 
made  available,  at  TVA’s  discretion,  when  the  schedule  for  such  services  is  consistent  with 
TVA’s  requirements  and  that  TVA  does  not  guarantee  the  availability  of  such  loaned 
employees’  services  at  any  time  during  the  term  of  this  agreement. 

e.  It  is  expressly  understood  that  for  all  purposes  under  this  MIPR  the  TVA  employees  will  be 
gating  as  loaned  employees  and  will  be  under  the  complete  supervision  and  control  of  the  Army 
at  all  times  and  that  TVA  shall  not  and  cannot  supervise  or  control  such  employees  during  the 
time  that  they  are  providing  services  to  the  Army.  It  is  fiirther  understood  and  agreed  that 
neither  TVA  nor  any  of  the  loaned  employees  warrant  or  guarantee  the  advice  under  this 
agreement  and  that  the  Army  is  solely  responsible  for  determining  the  suitability  and 
acceptability  of  such  advice  and  consultations  for  any  purpose.  Neither  TVA,  its  agents  and 
employees,  nor  Ae  loaned  employees  assume  any  liability,  or  responsibility  to  the  Army,  its 
agents,  employees,  or  contractors,  or  any  third  party  for  any  costs,  charges,  damages,  (either 
direct  or  consequential),  demands,  claims,  or  causes  of  action  for  any  personal  injuries 
(including  death)  or  damage  to  property,  real  or  personal,  or  delays  arising  out  of  or  resulting 
from  any  such  action  or  frilures  to  act  on  the  part  of  such  loaned  employees  wiiose  services  are 
provided  under  this  MIPR. 

As  provided  above,  this  report  was  prepared  by  the  TVA  loaned  employees  under  direct  supervision  Md 
control  of  the  U.S.  Army.  The  U.S.  Army  is  solely  responsible  for  its  content  and  use  and  not  TVA,  its 
employees  or  agents.  Wherever  it  sqipears  in  this  report,  the  term  “TVA”  shall  mean  TVA  loaned 
employees  which  are  subject  to  sections  d  and  e  quoted. 


Phytoremediation  Demo.  Plan 


Milan  AAP 


TABLE  OF  CONTENTS 


SECTION  TITLE  PAGE 

VOLUME  I 

1.0  INTRODUCTION . 1-1 

1.1  Background . 1-1 

1.2  Current  Practice  and  Alternatives . 1-2 

1 .3  Project  Objectives . 1-4 

1.4  Approach . 1-4 

1.5  Schedule . 1-7 

2.0  DEMONSTRATION  SITE  DESCRIPTION . 2- 1 

2.1  Site  Location . 2-1 

2.2  Site  Description . 2-1 

2.3  Site  History . 2-3 

2.3.1  Current  Operations . 2-3 

2.3 .2  Past  Operations . 2-4 

2.4  Site  Characteristics . 2-7 

2.4.1  Climate . 2-7 

2.4.2  Geology . 2-7 

2.4.3  Topography . 2-7 

2.4.4  Soil  Type . 2-8 

2.4.5  Surface  Waters . 2-8 

2.4.6  Groundwaters . 2-9 

2.4.7  Groundwater  Contamination . 2-10 

3 .0  TECHNOLOGY  DESCRIPTION . 3-1 

3.1  Applications . 3-1 

3.2  Description . 3-1 

3.3  Advantages  and  Limitations . 3-10 

4.0  TECHNICAL  PERFORMANCE  CRITERIA . 4-1 

5.0  COST  PERFORMANCE  CRITERIA . . . 5-1 

6.0  SAMPLING  PLAN . ....6-1 

6. 1  Overview  of  Sampling  Operations . 6-1 

6.2  Sample  Collection  and  Laboratory  Procedures . 6-11 

6.2.1  Water,  Sediment  and  Plant  Sampling  Procedures . 6-11 

6.2.2  Sampling  Procedures  for  Hydraulic  Tracer  Testing . 6-14 

6.2.3  Field  Data  Collection  Procedures . 6-15 

6.2.4  Laboratory  Procedures . 6- 1 5 

6.2.5  Sample  Storage,  Packaging,  and  Shipping . 6-15 

6.2.6  Blanks . 6-16 

6.3  Sampling  Equipment . 6-16 

6.4  Sampling  Documentation . 6-18 


Phytoremediation  Demo.  Plan 


Milan  AAP 


Table  of  Contents,  Continued 


SECTION  TITLE  PAGE 


7.0  EXPERIMENTAL  DESIGN . 7-1 

7.1 

8.0  QUALITY  ASSURANCE  PLAN . 8-1 

8.1  Putpose  and  Scope  of  Plan . 8-1 

8.2  Qu^ty  Assurance  Responsibilities . 8-1 

8.3  Data  Quality  Parameters . 8-4 

8.3.1  Accuracy . 8-4 

8.3.2  Precisitm . 8-4 

8.3.3  Method  Detection  Limit,  Method  Quantitation  Limit . . 8-4 

8.4  Calibration  Procedures,  Quality  Control  Checks,  and  Corrective  Action . 8-4 

8.4. 1  Initial  Calibration  Procedures . 8-5 

8.4. 1 . 1  Laboratory  Instrumentation . 8-5 

8.4.1.2  Setup  QC.... . 8-5 

8.4. 1 .3  Field  Instrumentation . 8-7 

8.4.2  Continumg  Calibration  Procedures . 8-7 

8.4.2. 1  Method  8000A/8330  Calibration  QC . 8-7 

8.4.2.2  Alternate  Calibration  for  Unstable  Operating  Conditions  for  IC 

orFIA . 8-8 

8.4.2.3  Calibration  for  CE . 8-8 

8.4.2.4  Field  Instrumentation  QC . 8-8 

8.4.3  Mediod  Blanks . 8-8 

8.4.4  Spike  Samples . 8-9 

8.4.5  Laboratory  Control  Samples . 8-9 

8.4.6  Duplicate  Sanqiles . 8-9 

8.4.7  Definitions . 8-9 

8.4.8  Other  QC  Samples . 8-10 

8.4.9  Data  Reduction,  Validation,  and  Reporting . 8-10 

8.4.9. 1  Data  Reduction . 8-10 

8.4.9.2  Data  Validaticm . 8-1 1 

8.4.9.3  Data  Rq)orting . 8-1 1 

8.4. 10  Corrective  Action . . 8-1 1 

8.5  Calculation  of  Data  Quality  Indicators . 8-12 

8.6  Performance  and  System  Audits . 8-12 

8.6. 1  Performance  Audits . 8-12 

8.6.2  On-Site  System  Audits . .8-12 

8.6.3  Contingency  Laboratory . 8-13 

8.7  Quality  Assurance  Reports . 8-13 

8.7.1  Status  Reports . 8-13 

8.7.2  Audit  Rqports . 8-13 

8.8  Data  Management  and  Analysis . 8-14 

APPENDICES 

A.  HEALTH  AND  SAFETY  PLAN . A-1 

A-1.0  General . A-3 

A-2.0  Key  Personnel . A-7 

Phytoremediation  Demo.  ii  Milan  AAP 


Table  of  Contents,  Continued 


SECTION  TITLE  PAGE 

A-3 .0  Mq}s  of  Work  Areas . A-8 

A-4.0  Protective  Clothing  and  Equipment . A-9 

A-5.0  Training . A-14 

A-6.0  Medical  Protocol . A-15 

A-7.0  Personal  Hygiene . A-19 

A-8.0  Perstnmel  Requiremoits . A-20 

A-9.0  Visitor  Policy . A-21 

A-10.0  Support  from  MAAP  and  TVA . A-22 

A-11.0  Emergency  Contingency  Plan/Accident  Reporting . A-23 

A-12.0  Security . A-24 

A-13.0  Signatures . A-26 

A-14.0  Attachments . . . A-27 


A-14. 1  Attachmoit;  1996  Chemical  Hygiene  Plan,  TVA  Environmental 

Research  Center,  Biotechnology  Department 
A-14.2  Attachment;  Minimum  Safety  and  Security  Requirements  for 

Contractors  at  Milan  Army  Ammunition  Plant,  Milan,  Tennessee 
A-14.3  Attachment:  First  Aid  Instructions  for  TVA  Employee 

A-14.4  Attachment;  DA  Form  285  (Jan.  92)  -  U.S.  Army  Accident  Report 

A-14.S  Attachment:  TVA  Safety  Program  -  Management  Practice/Serious 

Accident  Investigation 

A-14.6  Attachment;  U.S.  Department  of  Labor  Form  CA-1  (Nov.  89)  - 

Employee’s  Notice  of  Traumatic  Injury  and  Claim  for  Continuation 
of  Pay/Compensad(Hi 

A-14.7  Attachment:  TVA  Form  9179  (Apr.  88)  -  Claims  of  Disability  for 

Work  Due  to  Job-Related  Injury 

A-14.8  Attachmoit:  TVA  Form  255  (Jan.  90)  -  Report  of  Vehicle  Accident, 

Theft,  or  Fire  (TVA  Vehicle  Only) 

A-14.9  Attachmrat;  Form  SR-13  (Jan.  93)  Alabama  Department  of  Public 

Safety 

A-14. 10  Attachment;  Record  of  Signatures 

VOLUME  II 

B.  METHODS  AND  PROCEDURES 

B-1  Method  8330;  Nitoaromatics  and  Nitramines  by  High  Performance  Liquid 

Chromatograph  (HPLC) 

B-2  Method  8000A:  Gas  Chromatognqjhy 

B-3  Procedures  for  YSI 600  Sonde 

B-4  Procedures  for  YSI  6000  Sonde 

B-5  Lab  Procedures  for  Total  Kjehldahl  Nitrogen  (TKN) 

B-6  Lab  Procedures  for  Orthophosphate  (P04  phosphate) 

B-7  Lab  Procedures  for  Nitrate  +  Nitrite  Nitrogen  (N03+N02  Nitrogen) 

B-8  Lab  Procedures  for  Ammonia  Nitrogen;  Method  350. 1  (NH3  Nitrogen) 

B-9  Lab  Procedures  for  Bioch^cal  Oxygm  Demand  (BOD) 


iii 


Phytoremediation  Demo. 


Milan  AAP 


Table  of  Contents,  Continued 


SECTION  TITLE  PAGE 

B-10  Lab  Procedures  for  Residues  (Filterable,  Non-Filterable,  Total):  Method  160.1,  160.2, 

and  160.3 

B-1 1  Lab  Procedures  for  Temperature:  Method  170. 1 

B-12  Lab  Procedures  for  Chemical  Oxygen  Demand  (COD):  Method  Series  410 

With  Hach  DR/3000 

B-13  Tab  Procedures  for  pH:  Method  150.1  or  Method  150.2 

B-14  Lab  Procedures  for  Total  Organic  Carbon  (TOC):  Method  415. 1  with 

Dohrmann  DC-190 

B-15  Lab  Procedures  for  Chain  of  Custody 


C.  TOXCmV  STUDIES 

D.  FIELD  DEMONSTRATION  CONSTRUCTION  DRAWINGS 

E.  REFERENCES 


Phytoremediation  Demo. 


IV 


Milan  AAP 


LIST  OF  FIGURES 


FIGURE  FIGURE  TITLE  PAGE  NUMBER 

NUMBER 

1  Milan  Ammunition  Plant:  Site  for  Constructed  Wetlands  Demonstration 

for  Remediating  Explosives-Contaminated  Groundwater . 1-6 

2  Location  of  MAAP  in  Western  Tennessee . 2-2 

2B  Total  Explosives  Concentration  in  Groundwater  at  MAAP 

Northern  Boundary . 2-1 1 

3  Milan  Ammunition  Plant:  Site  Plan  for  Constructed  Wetlands  Demonstration 

for  Remediating  Explosives-Contaminated  Groundwater . 3-2 

4  Milan  Army  Ammunition  Plant:  Wetlands  Demonstration . 3-3 

5  Diagram  Illustrating  Influent  Header . 3-7 

6  Details  on  Delivery  of  Water  from  First  Cell  to  Second  Cell . 3-8 

7  Sampling  Points  1-16  Identified  in  Wetland  Demonstration . 6-38 

8  Sampling  Points  17-38  Identified  in  Wetland  Demonstration . 6-5 

9  Sampling  Points  38-52  Identified  in  Wetland  Demonstration . 6-5 

1 0  TVA  Organizations  Providing  Project  Support . 8-2 

A-1  Location  of  Sampling  Boat  Storage  Decks  at  Demonstration  Site . A-5 

A-2  Highway  Route  from  MAAP  to  Hospital  in  Milan,  TN . A- 16 

D-23 1 70  Milan  Army  Ammunition  Plant  -  Constructed  Wetland  Project; 

Cell  Piping  Plan  and  Details . Appendix  D 

D-23 1 7 1  Milan  Army  Ammunition  Plant  -  Constructed  Wetland  Project: 

Cell  Construction  Details . Appendix  D 

D-23 1 75  Milan  Army  Ammunition  Plant  -  Constructed  Wetland  Project: 

Boat  Decks  &  Overflow  Piping . Appendix  D 


Phytoremediation  Demo.  Plan 


Milan  AAP 


LIST  OF  TABLES 


TABLE  NUMBER  TABLE  TITLE  PAGE  NUMBER 


1 .  GANTT  chart  for  wetlands  project . 1-8 

2.  Design  calculations  for  wetland  and  lagoon  systems . 3-5 

3.  Routine  sampling:  Outline  of  parameters  analyzed,  frequency  of 

sampling,  method  of  analysis,  and  sampling  position . 6-2 

4.  Intensive  track  sampling:  Outline  of  parameters  analyzed,  frequency 

of  sampling,  method  of  analysis,  and  sampling  position . 6-4 

5 .  Equipment  used  for  data  collection . 6-13 

A- 1 .  Emergency  Telephone  Numbers . A- 1 5 


Phytoremediation  Demo.  Plan  Milan  AAP 


ABBREVIATIONS 


AAP 

-Army  Ammunition  Plant 

AFUDC 

-Allowance  for  Funds  Used  During  Construction 

ALEA 

-Analytical  Laboratory  of  Environmental  Applications 

BOD 

-Biochemical  Oxygen  Demand 

CE 

-Capillary  Electrophoresis 

COD 

-Chemical  Oxygen  Demand 

DANT 

-Diaminonitrotoluene 

DNT 

-Dinitrotoluene 

DO 

-Dissolved  Oxygen 

DoD 

-Department  of  Defense 

EC 

-Electrical  Conductivity 

ECWTP 

-Explosive-Contaminated  Wastewater  Treatment  Plants 

EPA 

-Environmental  Protection  Agency 

EPDM 

-Ethylene  Propylene  Diene  Monomer 

ESTCP 

-Environmental  Security  Technology  Certification  Program 

FIA 

-Flow  Injection  Analyzer 

GAC 

-Granular  Activated  Carbon 

GOCO 

-Government  Owned  Contractor  Operated 

gpm 

-Gallons  per  Minute 

HPLC 

-High  Performance  Liquid  Chromatography 

IC 

-Ion  Chromatograph 

ICP 

-Inductively  Coupled  Plasma 

HMX 

-Octahydro- 1,3,5, 7-tetranitro- 1 ,3,5,7-tetrazocine 

LAP 

-Load,  Assemble,  Pack 

LMOS 

-Lockheed  Martin  Ordnance  Systems 

M 

-Million 

MAAP 

-Milan  Army  Ammunition  Plant 

MDL 

-Method  Detection  Limit 

MEV 

-Million  Electron  Volt 

MMOS 

-Martin  Marietta  Ordnance  Systems,  Inc. 

MOD 

-Milan  Ordnance  Depot 

NH4-N 

-Ammonia  Nitrogen 

NO3 

-Nitrate 

(NO3+NO2  )-N 

-Nitrate  +  Nitrite  Nitrogen 

NPDES 

-National  Pollutant  Discharge  Elimination  System 

PO4 

-Orthophosphate 

PO4-P 

-Orthophosphate  -  Phosphorus 

PVC 

-Poly  Vinyl  Chloride 

QA 

-Quality  Assurance 

QC 

-Quality  Control 

RDX 

-Hexahydro- 1 ,3,5-trinitro- 1 ,3,5-triazine 
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R&D 

-Research  and  Development 

STP 

-Sewage  Treatment  Plant 

TAT 

-Triaminotoluene 

TKN 

-Total  Kjehldahl  Nitrogen 

TNB 

-Trinitrobenzene 

TNT 

-2,4,6  Trinitrotoluene 

TOC 

-Total  Organic  Carbon 

TVA 

-Tennessee  Valley  Authority 

USAEC 

-U.S.  Army  Environmental  Center 

USEPA 

-United  States  Environmental  Protection  Agency 

UT 

-University  of  Tennessee 

UV 

-Ultraviolet 

WCOP 

-Wolf  Creek  Ordnance  Plant 

WES 

-Waterways  Experiment  Station 
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SECTION  1.0 


INTRODUCTION 


1.1  Background 

The  fate  of  explosive  residues  in  soil  and  groundwater  is  a  concern  to  the  Department  of 
Defense  (DoD).  To  date  numerous  DoD  sites  in  the  U.S.  have  been  identified  as  having 
explosives-contaminated  groundwater,  and  additional  sites  continue  to  be  identified.  Hence, 
the  Army  has  prioritized  “Explosives  in  Groundwater”  as  the  fourth  highest  requirement  in  the 
area  of  environmental  restoration  research  and  development.  The  Army  Requirements 
Statement  being  addressed  include  explosives  in  groundwater,  organics  in  groundwater,  and 
solvents  in  groundwater  (Reference:  ESTCP  proposal  guidance).  Explosives  contaminants 
found  at  the  DoD  sites  include:  TNT,  RDX,  HMX,  and  DNT.  Because  the  explosives- 
contaminated  groundwater  is  affecting  drinking  water  supplies  both  on  and  off  several 
installations,  the  DoD  is  currently  providing  potable  water  to  affected  communities. 

As  part  of  the  DoD’s  program  to  combat  groundwater  contamination,  the  Department  of 
Defense’s  Environmental  Security  Technology  Certification  Program  (ESTCP)  has  funded  a 
project  to  demonstrate  phytoremediation  (i.e.,  vegetation  induced  remediation)  of  explosives- 
contaminated  groundwater  using  constructed  wetlands  and  plant  lagoons.  This  project  is  being 
executed  under  a  partnering  agreement  among  the: 

•  U.S.  Army  Environmental  Center  (USAEC) 

•  Tennessee  Valley  Authority  (TV A) 

•  USAE’s  Waterways  Experiment  Station  (WES) 

The  USAEC,  as  the  lead  agency,  has  selected  Milan  Army  Ammunition  Plant  (MAAP), 
located  near  Milan,  Tennessee,  as  the  demonstration  site.  The  other  groups  are  providing 
technical  expertise  in  phytoremediation  and  in  the  design,  construction,  and  operation  of 
constructed  wetlands  and  plant  lagoons. 
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The  project  is  being  executed  in  two  phases.  Phase  I  involved  a  series  of  plant  screening  and 
treatability  studies.  During  Phase  I,  standard  methods  were  developed  to  evaluate  the  ability  of 
aquatic  macrophytes  (large-aquatic-plants)  to  lower  the  contaminant  levels  of  TNT,  RDX,  and 
related  compounds  in  explosives-contaminated  water.  Then,  a  variety  of  submergent  and 
emergent  aquatic  macrophytes  were  screened  for  their  ability  to  remediate  the  contaminated 
water.  Finally,  treatability  studies  were  undertaken  to  test  the  performance  of  various  wetland 
configurations.  In  Phase  II,  the  field  demonstration  system  will  be  designed,  installed  at 
MAAP,  monitored,  and  evaluated  from  both  a  technical  and  economic  perspective. 

This  document  is  intended  to  serve  as  the  demonstration  plan  for  the  operation  and  sampling 
portion  of  the  field  demonstration  in  Phase  II.  Although,  other  aspects  of  Phase  II  (e.g., 
design,  construction  ,  economic  data  collection,  etc.)  are  also  addressed. 

1.2  Current  Practice  and  Alternatives 

The  current  practice  is  for  contaminated  groundwater  to  be  treated  by  pumping  groundwater  to 
the  surface,  at  rates  up  to  500,000  gallons  per  week  (50  gpm),  and  passing  the  water  through 
columns  of  granular  activated  carbon  (GAC).  The  disadvantage  of  this  technology  is  that  the 
explosive  compounds  are  concentrated  without  being  degraded.  The  compounds  absorbed 
onto  the  carbon  granules  require  further  treatment.  Projected  costs  per  contaminated  site  are  as 
high  as  $8  M  for  construction  and  $1.5  M  annually  (30  years),  for  operations  and  maintenance. 
In  addition,  at  some  installations,  the  Army  is  currently  spending  $1-5  M  per  site  to  provide 
alternative  drinking  water  supplies  for  affected  communities  (Reference:  ESTCP  proposal). 

Alternate  treatments  involve  oxidation  of  the  explosives  compounds  with  ultraviolet  (UV) 
radiation  or  a  combination  of  hydrogen  peroxide  and  ozone.  These  technologies  have  the 
advantage  of  degrading  the  contaminants,  but  they  are  energy  intensive  and  still  require  that 
the  effluent  stream  be  polished  with  activated  carbon  to  remove  remaining  by-products. 

A  third  approach  is  the  use  of  constructed  wetlands/plant  lagoons.  Constructed  wetland  and 
plant  lagoon  systems  are  well  suited  for  removing  a  broad  range  of  contaminants  from 
surface  and  groundwater  sources.  These  natural-based  systems  are  appealing  as  remediation 
technologies  due  to: 
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•  Aesthetics 

•  Ease  of  operation 

•  Low  capital  and  operating  expenses 

Degradation  pathways  in  these  systems  are  complex  due  to  variations  in  the  contaminates 
involved  and  the  nature  of  the  wetland/lagoon.  But  wetland/lagoon  designs  are  generally 
based  on  the  combined  action  of  higher  aquatic  plants  (emergent  and/or  submergent),  and 
microbial  populations  composed  of  algae,  bacteria,  and  fungi.  Important  parameters  that  are 
known  to  influence  degradation  pathways  and  kinetic  degradation  rates  include: 

•  Temperature 

•  pH 

•  Dissolved  oxygen  eoncentration 

•  Redox  potential 

•  Nutrient  mix 

Within  the  past  two  years,  several  aquatic-based  treatment  systems  have  been  evaluated— in 
microcosm-scale-for  their  ability  to  remediate  groundwater  contaminated  with  TNT,  RDX, 
HMX,  and  their  associated  by-products.  Relevant  activities  include: 

•  Scientists  at  the  EPA  National  Exposure  Research  Laboratory  (Athens,  Georgia) 
isolated  two  plant  enzymes,  nitroreductase  and  laccase,  from  various  aquatic  and 
terrestrial  plants.  These  enzymes  rapidly  degrade  TNT,  TNT  by-products,  and,  to  a 
lesser  extent,  RDX  (EPA  Annual  Report,  1994,  Lee  Wolfe,  personal  communication). 

•  Scientists  at  the  Waterways  Experiment  Station  (Vicksburg,  Mississippi)  are  screening 
additional  submergent  aquatic  plants  for  similar  enzyme  activity. 

•  Scientists  at  TVA’s  Constructed  Wetlands  R&D  Center  (Muscle  Shoals,  Alabama) 
investigated  the  utility  of  anaerobic  and  aerobic  constructed  wetlands  for  degrading 
TNT,  RDX,  and  their  by-products.  Emergent  aquatic  plants  are  also  being  screened  for 
their  ability  to  degrade  TNT  and  RDX. 
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These  studies  are  the  basis  for  the  design  of  the  demonstration-scale  wetland-based 
remediation  systems  at  MAAP. 

1.3  Project  Objectives 

The  objective  of  the  demonstration  is  to  design,  operate,  and  demonstrate  the  effectiveness  of 
constructed  wetlands/plant  lagoons  in  remediating  explosive-contaminated  groundwater;  and 
to  evaluate  and  compare,  with  current  technologies,  the  technical  feasibility  of  the  respective 
wetland-based  treatment  systems  for  remediating  explosives-contaminated  groundwater  at  an 
Army  ammunition  plant. 

Evaluation  of  treatment  efficacy  will  be  based  on  removal  efficiencies  for  the  following: 

•  Specific  explosives 

•  Their  known  by-products 

•  Biochemical  and  chemical  oxygen  demand 

•  Suspended  solids 

•  Selected  nutrients 

Economic  feasibility  will  be  based  on  cost-benefit  ratio  analyses  of  these  and  other 
commercial  remediation  systems. 

1.4  Approach 

This  section  covers  TVA  responsibilities  in  Phase  II,  which  include: 

•  Developing  the  demonstration  test  plan 

•  Designing,  constructing,  and  operating  the  field-scale  constructed  wetland  and  plant 
lagoon  demonstration  systems  at  MAAP 

•  Preparing  the  demonstration  results  report 
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Two  demonstration-scale  systems  (gravel-based  constructed  wetlands  and  a  plant  lagoons) 
were  designed  in  the  fall  of  1995  to  be  installed  on  a  parcel  of  land  at  MAAP’s  area  K.  The 
demonstration  facility  will  be  constructed  during  the  second  quarter  of  FY  96,  with  selected 
plant  species  being  planted  during  April  1996,  which  will  coincide  with  the  start  of  the 
demonstration.  The  demonstration  is  proposed  to  operate  through  July  1997  to  enable  data 
collection  during  all  four  seasons  and  the  ensuing  summer  months  of  1997.  The  1997  summer 
data  will  be  very  important  in  that,  during  the  summer  of  1996,  the  systems  will  be  acclimating 
and  the  plants  will  not  be  well  established,  therefore,  not  yielding  consistent  performance 
data. 

An  area  adjacent  to  building  K-lOO  was  selected  for  use  in  the  demonstration.  The 
demonstration  site  is  located  in  area  A  ,  Figure  1,  to  the  east  of  building  K-100.  Detailed 
design  information  about  the  wetland/lagoon  systems  is  provided  in  section  3.0  (technology 
description  section). 

Well  MI-146  will  be  the  source  of  contaminated  groundwater  for  the  two  demonstration 
systems.  Sample  analysis  of  the  groundwater  from  well  MI-146  on  October  4,  1995,  indicated 
the  following  levels  (mg/1)  of  contamination:  HMX~0.178;  RDX-2.98;  TNB~0.15; 

TNT— 1.99;  2,4DNT— 0.026.  Nitrate  concentrations  were  also  reported  at  10.0  mgN03-N/L. 

During  the  course  of  the  demonstration,  water,  plant,  and  substrate  samples  will  be  collected 
routinely  on  a  biweekly,  bimonthly,  and  quarterly  basis,  respectively.  Water  samples  will  be 
analyzed  for  the  following: 

•  Explosives 

•  Explosive  by-products 

•  Nutrients 

•  Dissolved  oxygen 

•  pH 

•  Temperature 

•  Suspended  solids 

•  Metals 
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FIGURE  1 

MIUN  ARMY  AMMUNITION  PUNT. 

SITES  FOR  CONSTRUCTED  WETUNDS 
DEMONSTRTATION  FOR  REMEDIATING  EXPLOSIVES  IN  GROUNDWATER 
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•  Chlorides 

•  Redox  potential 

•  Electrical  conductivity 

•  Chemical  oxygen  demand 

•  Biochemical  oxygen  demand 

Intensive  sampling  will  be  conducted  every  two  months  to  quantify  the  removal  kinetics. 
During  this  period  plant  and  sediment  samples  will  be  collected  in  addition  to  the  water 
samples  described  above.  Plant  tissue  will  be  evaluated  with  respect  to  root-shoot  weights  and 
morphology,  nutrient  content,  diy  matter  content,  explosives  content  and  explosive  by¬ 
products.  Sediment  (including  gravel)  samples  will  be  analyzed  for  explosives  content  and 
explosive  by-products. 

TVA  will  have  other  responsibilities  including: 

•  Performing  all  of  the  analytical  analyses  for  TVA’s  Phase  I  activities. 

•  Performing  compliance  analysis  and  analyzing  bimonthly  split  samples  for  the 
WES/Georgia  Tech.  Phase  I  treatability  studies. 

•  All  Phase  II  field-demonstration  activities. 

•  Performing  Hyalella  azteca,  Cerodaphim  dubia,  Pimephales  Promelas,  and  Chironomus 
tentans  toxicity  testing  in  gravel  and  water  to  access  toxicity  levels  in  the  overall  field 
demonstration. 

1.5  Schedule 


A  GANTT  chart  of  TVA  related  activities  is  provided  in  Table  1.  Phase  II  began  on  August  1, 
1995,  and  is  scheduled  to  be  complete  by  December  31,  1997.  As  indicated  on  the  GANTT 
chart,  there  is  some  overlap  between  Phase  I  and  Phase  II.  Phase  I  is  to  be  complete  by 
June  28, 1996. 
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PHVTOREMEDIATION  OF  EXPLOStVCS  CONTAMINATED  GROUNDWATER  IN  CONSTRUCTED  WETUNDS 

MRan  Army  AmmunMon  Plant 
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Table  1 

GANTT  Chart  for  Wetlands  Project 


PHYTOREMEDIATION  OF  EXPLOSIVES  CONTAMINATED  GROUNDWATER  IN  CONSTRUCTED  WETLANDS 
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Table  1  (Cont) 

GANTT  Chart  for  Wetlands  Project 


SECTION  2.0 


DEMONSTRATION  SITE  DESCRIPTION 


2.1  Site  Location 

The  demonstration  will  be  conducted  at  area  K  at  MAAP.  MAAP  is  located  in  portions  of 
Gibson  and  Carrol  Counties  in  western  Tennessee,  Figure  2.  The  city  of  Milan  lies 
approximately  one  mile  west  of  MAAP,  Humboldt  lies  17  miles  southwest,  Trenton  lies  18 
miles  northwest,  and  Jackson  lies  28  miles  south.  The  site  is  approximately  50  miles  east  of 
the  Mississippi  River.  MAAP  has  a  total  size  of  22,436  acres  and  is  bordered  on  the  northeast 
and  east  by  land  owned  by  the  Tennessee  National  Guard  and  on  the  northwest  by  lands  owned 
by  the  city  of  Milan  and  the  University  of  Tennessee. 

2.2  Site  Description 

MAAP  facilities  include  nine  active  ammunition  LAP  (load,  assemble,  pack)  lines,  one 
washout/rework  line,  one  experimental  line,  one  X-ray  facility,  one  test  area,  two  shop 
maintenance  areas,  storage  areas,  demolition  and  burning  grounds  area,  an  administrative  area, 
a  family  housing  area,  and  recreational  facilities.  In  addition,  there  are  medical  facilities, 
fire/ambulance  stations,  ten  high  pressure  heating/process  steam  plants,  16  low  pressure 
heating  plants,  one  solar  pond,  and  seven  explosives-contaminated  wastewater  treatment  plants 
(ECWTPs).  There  are  two  sewage  treatment  plant  (STPs)  located  on  the  facility;  the  Wolf 
Creek  Ordnance  Plant  (WCOP)  STP  in  the  northern  portion  of  the  site  and  the  Milan  Ordnance 
Depot  (MOD)  STP  in  the  south.  A  laundry  facility  for  clothing  used  by  on-site  personnel 
while  working  with  explosives/propellants  is  located  in  Area  J.  Near  K-line,  there  is  a  large 
power  plant,  a  coal  pile,  and  an  evaporation  pond  for  the  coal  pile  runoff. 

Of  the  fourteen  process  areas  active  by  the  end  of  World  War  II,  only  nine  lines  (A,  B,  D,  H,  I, 
O,  V,  X,  and  Z)  are  in  use  today.  In  the  past,  waste  water  from  various  production  activities  in 
the  lines  was  discharged  to  open  ditches  that  drained  from  sumps  or  surface  impoundments 
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Figure  2 

Location  of  MAAP  in  Western  Tennessee 
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into  both  intermittent  and  perennial  streams  and  rivers.  Currently,  MAAP  treats  all  process 
water  from  lines  that  generate  explosives-contaminated  wastewater  in  the  seven  ECWTPs. 
This  wastewater  is  processed  by  a  packed  tower  activated  carbon  absorption  system  and 
discharged  under  the  authority  of  a  National  Pollutant  Discharge  Elimination  System  (NPDES) 
permit. 

Acreage  not  designated  as  a  LAP  lines  are  often  used  for  agricultural  purposes. 

Approximately  13,600  acres  within  the  MAAP  boundary  are  leased  for  agricultural  use. 
Approximately  3,984  acres  are  used  as  cropland.  Cotton,  com,  and  soybeans  are  the  main 
crops,  with  smaller  amounts  of  grain  sorghum  and  wheat  also  grown.  In  1990,  there  were 
2,746  head  of  cattle  grazing  on  the  facility.  The  cattle  graze  between  April  and  November  on 
approximately  8,700  acres.  In  addition,  MAAP  has  more  than  6,000  acres  of  managed 
timberland. 

2.3  Site  History 

2.3.1  Current  Operations 

MAAP  is  a  govemment-owned-contractor-operated  (GOCO)  military  industrial  installation 
under  the  jurisdiction  of  the  Commanding  General,  Headquarters,  United  States  Army 
Industrial  Operations  Command.  MAAP  is  operated  by  Lockheed  Martin  Ordnance  Systems, 
Inc.  The  current  level  of  employment  is  approximately  1,200  people. 

The  current  mission  includes: 

•  The  loading,  assembling,  and  packaging  of  conventional  ammunition  items  as  assigned 

•  Operation  and  maintenance,  as  directed,  of  active  facilities  in  support  of  current 
operations 

•  Maintenance  or  layaway,  in  accordance  with  regulations  for  standby  facilities,  including 
any  machinery  and  packaged  items  received  from  industry,  in  such  condition  as  will 
permit  rehabilitation  and  resumption  of  production  within  the  time  limits  prescribed 
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•  Receipt,  surveillance,  maintenance,  renovation,  demilitarization,  salvage,  storage,  and 
issue  of  assigned  field  service  stocks  and  V  and  W  group  items  of  industrial  stocks  as 
required  or  directed 

•  Procurement,  receipt,  storage,  and  issue  of  necessary  supplies,  equipment,  components, 
and  essential  materials 

2.3.2  Past  Operations 

Construction  of  MAAP  (authorized  on  December  18,  1940)  started  in  January  1941,  and  was 
completed  in  January  1942.  The  H.  K.  Ferguson  Engineering  Company,  Cleveland,  Ohio,  and 
the  Oman  Construction  Company,  Nashville  Tennessee,  formed  the  Oman  Construction 
Company  to  design  and  construct  the  installation.  The  original  land  area  encompassed 
28,521.4  acres.  The  installation  currently  encompasses  22,436  acres,  as  tracts  of  land  have 
been  sold,  deeded,  leased,  or  transferred.  Approximately  548  acres  enclose  the  various 
production  lines;  while  the  storage  areas  total  7,930  acres;  and  approximately  1,395  acres  are 
used  for  administrative,  shop  maintenance,  housing,  recreation,  and  other  functions.  Other 
acreage  is  necessary  to  allow  safe  distances  between  areas  containing  explosives. 

Initially,  the  plant  was  divided  into  two  separate  units:  Wolf  Creek  Ordnance  Plant  (WCOP) 
and  the  Milan  Ordnance  Depot  (MOD).  In  July  1943,  the  Ordnance  Plant  and  Depot  merged 
into  a  single  ordnance  facility,  the  Milan  Ordnance  Center,  and  the  Proctor  and  Gamble 
Defense  Corporation  became  the  operating  contractor  for  the  facility. 

During  World  War  II,  the  mission  of  the  facility  included  the  production  of  fuses,  boosters, 
and  complete  rounds  of  both  minor  and  major  caliber  ammunition;  the  operation  of  an 
ammonium  nitrate  plant;  and  the  receipt,  storage,  and  shipment  of  ammunition.  Peak 
employment  reached  approximately  11,000  people. 

Milan  Ordnance  Center  was  designated  Milan  Arsenal  on  October  30,  1945,  and  the  following 
month,^the  plant  reverted  to  government  operation  and  was  placed  on  standby  status.  The 
plant’s  mission  then  included  receipt,  storage,  and  processing  of  ammunition  from  overseas; 
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normal  maintenance,  surveillance,  renovation,  and  demilitarization;  and  a  limited  amount  of 
new  production. 

During  the  early  part  of  the  Korean  Emergency,  the  Proctor  and  Gamble  Defense  Corporation 
assumed  operation  of  the  facility.  On  April  29,  1953,  the  plant  was  placed  on  active  status  and 
employment  reached  approximately  8,000  people.  Principal  changes  to  the  plant’s  mission 
were  the  increased  output  of  new  ammunition,  inclusion  of  experimental  ammunition,  and  the 
Phase  II  Industrial  Engineering  Studies  of  all  ordnance  command  loading  plants. 

Effective  July  1,  1954,  Milan  Arsenal  was  designated  a  permanent  installation.  Also  in  1954, 
production  lines  were  placed  on  layaway  due  to  sharp  decreases  in  production  schedules.  In 
1955,  two  more  lines  were  placed  on  standby  status.  By  1957,  production  had  ceased  and  only 
a  small  demilitarization  program  at  B-line  continued. 

On  October  1,  1957,  the  industrial  activity  of  Milan  Arsenal  was  placed  on  inactive  status.  An 
economy  and  austerity  program  was  put  into  effect  and  remained  until  Januaiy  1,  1960,  when 
the  industrial  portion  of  the  Milan  Arsenal  returned  to  active  status.  Later  that  same  month, 
the  Proctor  and  Gamble  Defense  Corporation  terminated  their  contract  with  the  government, 
and  Harvey  Aluminum  Sales,  Inc.,  Torrance,  California,  became  the  operating  contractor. 

On  November  2,  1961,  the  industrial  portion  of  Milan  Arsenal  was  designated  Milan  Ordnance 
Plant  and  the  field  service  portion  as  Milan  Depot  Activity.  The  depot  activities  were 
discontinued  on  November  16,  1962;  however,  the  field  service  mission  is  still  being 
performed.  On  August  1,  1963,  Milan  Ordinance  Plant  became  officially  known  as  Milan 
Army  Ammunition  Plant. 

During  the  1960’s,  existing  facilities  were  rehabilitated  and  the  plant  modernized  to  produce 
fuses,  primers,  delay  plungers,  delay  elements,  and  boosters;  40mm,  60mm,  81mm,  105mm, 
106mm,  and  155mm  ammunition;  mine,  grenade,  and  cluster  bomb  unit  dispensers;  demolition 
kits;  shell  metal  parts;  pelletizing  explosives;  and  to  renovate  various  items.  Martin  Marietta, 
Inc.,  gained  controlling  interest  of  Harvey  Aluminum  Sales,  Inc.,  on  December  22,  1969. 
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During  1971  Lines  E,  F,  and  H  were  placed  on  layaway.  Production  was  transferred  to  other 
lines,  and  equipment  used  to  produce  metal  shell  parts  was  transferred  to  private  industry. 

In  December  1975,  production  of  items  on  Z  line  was  canceled.  Z  line  was  reactivated  in  April 
1992  and  is  currently  on  active  status.  In  1977,  production  of  items  from  C  line  was 
transferred  to  B  line.  C  line  was  then  placed  on  standby  status. 

An  extensive  modernization  program  began  in  1978  and  continued  through  1985.  Production 
lines  A,C,  E,  and  Z  were  updated  during  this  program.  A  project  to  automate  the  manufacture 
of  60mm  and  81mm  propellant  increments  at  C  line  was  also  completed  during  this  time.  This 
project  led  to  the  development  of  a  melting  system  at  MAAP.  Prove-out/production  was 
completed  in  October  1983  and  the  line  was  placed  on  layaway  in  August  1984.  Limited 
production  of  60mm  and  81mm  mortar  rounds  was  transferred  to  line  D. 

The  X-ray  facility  at  line  V  was  built  to  consolidate  the  plant’s  X-ray  operation  in  one  location. 
Previously,  X-ray  facilities  existed  at  C,  D,  and  K  lines.  V  line  contains  an  underground  4 
million  electron  volt  (MEV)  X-ray  unit,  a  2  MEV  unit,  and  a  0.420  MEV  unit,  and  a 
fluoroscope.  This  is  the  world’s  largest  facility  dedicated  solely  to  non-destructive  testing  of 
ammunition. 

Other  upgrades  to  MAAP  included  the  construction  of  explosives-contaminated  wastewater 
treatment  plants,  (ECWTPs),  built  as  six  production  lines  under  a  contract  issued  by  the  U.S. 
Army  Corps  of  Engineers  (USAGE).  Construction  began  in  October  1979  and  was  completed 
on  March  13,  1981.  An  additional  ECWTP  was  constructed  in  area  J  for  pretreatment  of  the 
laundry  wastewater.  Construction  began  in  April  1992  and  was  completed  in  November  1993. 
These  plants  remove  explosive  contaminants  from  the  process  water  before  discharge,  using 
activated  carbon  filtration.  These  discharges  are  regularly  monitored  by  an  environmental 
laboratory  constructed  in  1980.  The  spent  carbon  generated  by  the  ECWTPs  is  a  listed 
hazardous  waste  (U.S.  EPA  number  K0465).  Spent  carbon  is  stored  in  the  hazardous  waste 
storage  igloos  in  area  D  before  transport  to  an  off-site  treatment,  storage,  and  disposal  facility. 
Effective  January  7,  1985,  Martin  Marietta  Corporation  sold  its  interest  in  the  aluminum 
business  and  organized  another  company,  Martin  Marietta  Ordnance  Systems,  Inc.,  (MMOS), 
to  operate  MAAP.  In  1994,  Martin  Marietta  Corporation  became  Lockheed  Martin  Ordnance 
Systems,  Inc. 
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2.4 


Site  Characteristics 


2.4.1  Climate 

The  MAAP  area  is  located  in  a  temperate  climatic  zone  which  averages  50  inches  of  rain  per 
year.  Average  evaporation  is  40  inches  per  year.  The  monthly  mean  temperature  ranges  from 
400  F  in  the  winter  months  to  80°  F  in  July.  The  average  frost-free  season  is  215  days  per 
year. 

2.4.2  Geology 

Western  Tennessee  (including  MAAP)  lies  on  the  eastern  flank  of  the  Upper  Mississippi  River 
Embayment.  Structurally,  the  Embayment  is  a  downwarped  downfaulted  trough  whose  axis 
approximates  the  present  course  of  the  Mississippi  River.  Sediments  ranging  in  age  from 
Cretaceous  to  Recent  have  been  deposited  in  this  trough  during  its  complicated  history  which 
included  advances  and  regressions  of  the  sea.  These  sediment  consist  of  sand,  gravel,  lignite, 
clay,  chalk,  and  limestone  units  that  vary  in  thickness. 

MAAP  is  situated  on  the  Memphis  Sand  of  the  Claiborne  Group  of  Tertiary  age  in  the  Gulf 
Coastal  Plain  of  Western  Tennessee.  The  altitude  and  thickness  of  stratigraphic  units  beneath 
Milan,  Tennessee  are  inferred  on  the  cross  section  from  data  for  observation  wells  in  Gibson 
and  Carroll  counties.  The  Memphis  Sand  outcrops  in  a  broad  belt  across  western  Tennessee, 
but,  is  covered  in  most  places  by  fluvial  deposits  of  Tertiary  and  Quaternary  age  and  loess  and 
alluvium  of  Quaternary  age. 

2.4.3  Topography 

MAAP  lies  within  the  coastal  plant  province  of  the  Mississippi  Embayment.  The  topography 
of  MAAP,  and  the  surrounding  area,  is  characterized  by  gently  rolling  hills  with  elevation 
ranging  from  approximately  590  feet  at  the  southern  facility  boundary  to  approximately  320 
feet  at  the  northern  boundary. 
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2.4.4  Soil  Type 


The  surface  soils  at  MAAP  consist  chiefly  of  a  reddish-brown  to  yellow  mottled  silty  clay  that 
grades  into  a  clay  unit  with  depth.  The  soil  types  include  the  Memphis,  Loring,  Grenada, 
Calloway,  Henry,  Falaya,  and  Waverly  soil  associations.  Based  on  topography,  the  Memphis 
and  Loring  series  occur  on  higher  elevations  and  are  well-drained  soils.  The  Henty  soil  series 
is  somewhat  poorly  drained  and  is  usually  associated  with  flat  terrain  while  the  Falaya  and 
Waverly  occur  in  the  low  areas  and  are  poorly  drained. 

Logs  from  borings  drilled  at  the  site  indicate  that  the  upper  12  to  15  feet  of  soil  consists  of 
reddish-brown  to  tan,  silty,  low-plasticity  clay  with  some  layers  of  sandy  and  highly  plastic 
clay.  Below  these  depths,  sands  with  varying  amounts  of  silts  and  clay  have  been  encountered. 
Occasional  gravel,  up  to  3/8  inch  in  diameter,  has  been  encountered  during  boring  operation. 
A  more  sandy  alluvium  of  lesser  thickness  (5-10  feet)  was  observed  in  several  areas  near 
surface  drainage  features.  Natural  and  artificial  drainage  systems  have  incised  into  the 
alluvium  in  several  locations. 

2.4.5  Surface  Waters 


Numerous  perennial  and  ephemeral  surface  water  features  occur  within  MAAP  and  flow  to  the 
north-northwest.  Wolf  Creek,  the  largest  interior  drainage  body,  originates  at  the  East  Fork  of 
Wolf  Creek  near  Pine  Lake  at  the  southeastern  boundary.  Along  with  two  other  tributaries 
(Dry  Creek  and  West  Fork  of  Wolf  Creek),  Wolf  Creek  drains  the  southern  and  central 
portions  of  the  installation.  It  exits  along  the  northwest  boundaiy  and  empties  into  the 
Rutherford  Fork  of  the  Obion  River.  The  extreme  southern  portion  of  the  installation  drains 
south  to  the  Middle  Fork  of  the  Forked  Deer  River.  The  northeastern  portion  of  the  installation 
drains  to  Halls  Branch,  Johns  Creek,  and  the  Rutherford  Fork  of  the  Obion  River.  The 
northern  portion  of  MAAP  contains  several  well-developed,  ephemeral,  natural  drainage 
bodies  (defined  alphabetically  as  Ditches  A  through  E)  that  join  the  Rutherford  fork  along  the 
northern  boundary  of  the  installation.  The  two  parent  streams,  the  Forked  Deer  River  and 
Obion  River,  empty  into  the  Mississippi  River  about  60  miles  west  of  MAAP. 
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2.4.6 


Groundwaters 


Sand  in  the  Claiborne  and  Wilcox  Groups  are  principal  sources  of  groundwater  in  western 
Tennessee.  At  MAAP,  the  Memphis  Sand  of  the  Claiborne  Group  is  the  major  aquifer. 
Although  groundwater  is  also  abundant  in  the  underlying  Wilcox  and  Cretaceous  sediments 
(i.e.,  McNaiiy  Sands),  it  has  not  been  necessary  to  tap  these  deeper  sources  in  most  areas. 
Within  the  northern  section  of  the  MAAP,  depth  to  groundwater  ranges  from  10  to  70  feet 
below  land  surface,  depending  on  the  topography  and  hydraulic  location. 

The  major  controls  on  groundwater  movement  in  the  Memphis  Sand  are  the  dip  of  the 
sediments,  surface  topography,  and  surface  recharge  and  discharge  patterns.  Groundwater 
flow  in  the  MAAP  area  is  generally  to  the  west,  in  the  direction  of  regional  dip  of  these  sands, 
and  can  also  trend  to  the  north  because  of  topographic  influences.  The  gradient  of  the 
groundwater  flow  is  estimated  to  be  about  7.5  to  1 1  feet/mile  to  the  northwest  within  the 
northern  portion.  On  a  general  scale,  there  are  no  abrupt  hydrologic  boundaries  in  the  aquifer. 
The  formation  is  recognized  as  sand  with  clay  rich  zones  which  may  locally  alter  vertical 
groundwater  flow;  stratification  of  the  sediments  tends  to  make  vertical  conductivity’s  lower 
than  horizontal  conductivity’s.  The  sands  range  from  very  fine  to  very  course-grained,  and  the 
grain  size  may  vary  both  horizontally  and  vertically  over  short  distances. 

The  clay  units  that  dominate  the  stratigraphic  section  below  the  Wilcox  Group  to  the  top  of  the 
Cretaceous  McNairy  Sand  are  known  as  the  Porters  Creek  Clay,  the  Clayton  formation,  and  the 
Owl  Creek  formation.  Collectively,  these  formation  constitute  a  stratigraphic  unit  which  is 
approximately  425  feet  thick  and  begins  approximately  250  feet  below  the  surface  at  MAAP. 

The  McNairy  Sand  is  an  artesian  aquifer  that  underlies  the  installation  and  begins 
approximately  500  feet  below  the  Claiborne  group.  The  McNairy  Sand  is  approximately  200 
feet  thick  near  the  Tennessee-Mississippi  state  line  and  contains  cross-bedded,  variegated 
/  sands  with  lenses  and  interbeds  of  clay  and  lignite.  Clays  are  common  to  the  McNairy  sand 
and  relatively  large  clay  bodies  occur  stratigraphically  near  the  middle  of  the  formation. 
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2.4.7 


Groundwater  Contamination 


In  the  past,  wastewater  from  various  production  activities  was  discharged  to  open  ditches  that 
drained  from  sumps  or  surface  impoundment  into  both  intermittent  and  perennial  streams. 
Discharge  of  wastewater  to  the  open  ditches  was  stopped  in  1981.  However,  several  of  the 
ditches  are  thought  to  have  been  affected  by  past  activities.  Currently,  the  suspected  source  of 
existing  groundwater  contamination  at  MAAP  is  effluent  drainage  ditches  from  ammunition 
production  lines  prior  to  the  1980’s. 

Investigation  of  the  existing  ECWTPs  indicate  that  the  discharge  from  these  units,  containing 
approximately  20  parts  per  billion  (ppb)  total  nitrobodies,  are  not  likely  to  be  a  significant 
contributor  to  groundwater  contamination.  In  addition  nitrobodies  are  not  accumulating  in 
significant  concentrations  in  the  sediment  or  soils  along  the  ditches.  Hence,  supporting 
evidence  suggests  that  the  existing  levels  of  groundwater  contamination  at  MAAP  are  related 
to  activity  prior  to  the  installation  of  the  ECWTPs  in  1981. 

Unfortunately,  a  number  of  off-post  areas  may  be  impacted  by  MAAP-derived  contaminant 
found  in  the  groundwater  (Figure  2B).  These  areas  include: 

•  Areas  within  the  city  of  Milan 

•  An  area  between  the  post  and  the  city  of  Milan 

•  The  area  of  Rutherford  Fork,  Obion  River 

•  Residential  wells 

•  UT’s  Agricultural  Station 

Recent  (early  1994)  monthly  monitoring  studies  by  the  Army  have  detected  RDX  in  two  of  the 
city  of  Milan’s  public  water  supply  wells  (wells  3  and  4),  but  at  levels  below  the  USEPA 
Health  Advisory  level  of  2  ppb.  However,  in  early  1994,  RDX  concentrations  exceeding  the  2 
ppb  health  advisory  level  were  detected  in  one  city  well  (well  5)  and  the  well  was  shut  down. 
These  wells  are  located  northwest  of  the  post  within  the  city  limits.  Suspected  source  areas  are 
Z  line,  which  has  discharged  to  ditch  D,  and  X  line,  which  has  discharged  to  ditch  E,  prior  to 
1981. 


Phytoremediation  Demo.  Plan 


2-10 


Milan  AAP 


Regular  sampling  of  residential  wells  off-post  since  1982,  indicate  that  contamination  has  been 
detected  in  residential  wells  at  the  Bledsoe  residence  and  New  Hope  Church.  Ditch  D,  located 
on-post,  is  the  suspected  source  of  this  contamination. 

The  bulleted  areas  listed  above  are  located  near  or  adjacent  to  the  off-post  sites  where 
contamination  from  explosive  compounds  has  been  detected.  Again,  the  on-post  drainage 
ditches  are  the  suspected  sources  of  this  contamination.  Over  time,  these  compounds  may 
have  leached  into  the  groundwater  and  moved  off-post  along  the  natural  course  of  groundwater 
flow,  which  is  to  the  north-northwest. 
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SECTIONS.© 


TECHNOLOGY  DESCRIPTION 


3.1  Applications 

Constructed  wetlands  and  plant  lagoon  systems  are  used  for  removing  a  broad  range  of 
contaminants  from  surface  and  groundwater  sources.  Degradation  pathways  in  these  systems 
are  complex,  but  are  generally  based  on  the  combined  action  of  higher  aquatic  plants 
(emergent  or  submergent),  and  microbial  populations  composed  of  algae,  bacteria,  and  fungi. 
Important  parameters  known  to  influence  degradation  pathways  and  kinetic  degradation  rates 
include: 

•  Temperature 

•  pH 

•  Dissolved  oxygen  concentration 

•  Redox  potential 

•  Nutrient  mix 

3.2  Description 

Two  demonstration  systems  will  be  installed  at  MAAP.  Figures  3  and  4  illustrate  the 
conceptual  layout  of  these  systems.  Demonstration  A  is  a  subsurface  flow  (SSF)  constructed 
wetland  system  in  which  anaerobic  and  aerobic  (reciprocating)  cells  are  coupled  in  series  to 
optimize  treatment.  In  addition,  the  water  level  in  the  aerobic  cells  is  varied  (or  reciprocated) 
to  improve  aerobic  conditions  within  the  aerobic  cells.  This  is  accomplished  by  periodically 
pumping  water  from  one  aerobic  cell  to  the  other.  Both  the  anaerobic  and  aerobic  cells  will  be 
planted  with  a  mix  of  emergent  wetland  plant  species.  Demonstration  B  is  a  Surface  Flow 
(SF)  Constructed  Wetland  that  consists  of  two  lagoons,  in  serial  arrangement,  in  which 
various  submerged  aquatic  plants  will  be  cultured. 
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FIGURE  3 

MILAN  AMMUNITION  PLANT 
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DEMONSTRTATION  FOR  REMEDIATING  EXPLOSIVES  IN  GROUNDWATER 
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Selection  of  plant  species  for  both  demonstrations  was  based  on  biomass-normalized  kinetic 
constants  (k)  for  TNT  and  RDX  removal.  These  k  values  were  developed,  and  refined,  for  a 
broad  range  of  aquatic  plant  species  as  part  of  the  1995  Phase  I  treatability  studies.  Plant 
selection  for  the  constructed  wetlands  was  also  influenced  by  the  plant’s  ability  to  supply 
carbon. 


Emergent  species  selected  for  use  in  the  constructed  wetlands  are  canary  grass  (Phalaris 
armdinacea),  wool  grass  (Scirpus  cyperinus),  and  sweet  flag  (Acorus  calamus).  Submerged 
plant  species  selected  for  use  are  sago  pond  weed  {Potamogeton  pectinatus),  water  stargrass 
{Heteranthera  dubia),  and  elodea  (Elodea  canadensis).  Parrotfeather  {Myriophyllum 
aquaticum),  which  can  grow  as  both  emergent  and  submerged,  has  been  shown  to  readily 
degrade  TNT,  and  will  remain  viable  year  round,  will  be  included  in  both  systems. 


Construction  of  the  demonstration  systems  will  follow  protocols  developed  by  TVA  in  the 
development  of  their  Constructed  Wetlands  R&D  Facility  (see  also  Steiner  and  Watson,  1993). 
Each  unit  (or  cell)  will  be  constructed  above-ground,  using  insulated,  standard  4  foot 
prefabricated  poly  wall  panels  and  will  be  double-lined  with  45  mil  geosynthetic  liner 
(EPDM).  Some  excavation  and  earth  moving  will  be  required  to  obtain  required  depths  and  to 
provide  back-fill  against  the  panels. 


Design  calculations  are  based  on  a  total  hydraulic  retention  time  of  10  days  and  a  minimum 
demonstration  flow  rate  of  5  gal/min  (19  L/min  to  each  system).  Example  design  calculations 
eire  provided  in  Table  2.  These  calculations  show  the  area  and  depth  of  the  individual 
demonstration  units. 


Influent  and  effluent  manifolds  will  be  installed  on  all  cells.  Flow  meters  and  totalizers  will  be 
installed  at  the  influent  and  effluent  section  of  each  unit  to  record  flow  data,  to  quantify  rates 
of  evapotranspiration,  and  to  facilitate  mass  balance  calculations.  Sampling  ports  will  be 
installed  throughout  each  of  the  demonstration  units  to  allow  ease  of  sampling  utilizing  sondes 
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Table  2 


Design  Calculations  for  Wetland  and  Lagoons  Systems. 

SURFACE  FLOW  WETLAND  (OR  LAGOON): 

This  system  will  consist  of  two  cells  with  a  10  day  total/system  retention  time 
(5  gal/min  x  60  min  /hr  x  24  hrs/day  x  10  days)  /  7.48  gal/  =  9,625  ft^ 

Assume  average  water  depth  of  2  ft.:  9,625  ft^  /  2  ft  =  4,813  ft^ 

2  2 

Two  lagoon  in  series:  4,813  ft  /  2  =  2,406.5  ft  per  lagoon  with  2  ft  (0.6  meter)  depth 

For  cell  dimensions  assuming  an  aspect  ratio  of  one  to  2.5  aspect  ratio  =  2  lagoons  3 1  ft  x  78  ft.  (9.5  x  24  meters) 
with  1  foot  soil  depth  and  2  ft  of  water  depth. 

SUBSURFACE  FLOW  WETLAND  SYSTEM: 

This  system  will  consist  of : 

One  Anaerobic  cell  with  8  day  retention  time: 

(5  gal/min  x  60  min  /hr  x  24  hrs/day  x  8  days)  /  7.48  gal/  ft^  =  7,700  ff 

7,700  /  (4.5  ft  depth  x  0.45  porosity)  =  3,802  ft^ 

Cell  dimension  assuming  aspect  ratio  of  one  to  three  =  36  x  106  ft  with  4.5  ft  (1.4  meter)  water  depth 
Aerobic  Cell  with  2  day  retention  time: 

(5  gal/min  x  60  min  /hr  x  24  hrs/day  x  2  days)  /  7.48  gal/  ft^  =  1,925  ft’ 

1,925  ff  /  (4.5  ft  depth  x  0.45  porosity  x  0.75  fraction  pores  filled)  =  1,267  ft’ 

Cell  dimension  =  36  x  36  ft  with  4.5  ft  depth  (11x11  meters  with  1.4  meter  depth) 
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and  discrete  samples,  and  to  enable  estimation  of  spatial  variability  (in  both  the  horizontal  and 
vertical). 


Explosives-contaminated  water  will  be  pumped  from  well  MI-146  directly  to  the  influent 
manifolds  at  a  flow  rate  of  5  gpm/system  (19  L/min)  and  resulting  in  a  retention  time  of  10 
days  in  each  system.  The  combined  flow  to  both  systems  will  be  limited  by  the  capacity  of  the 
pump  at  well  MI- 146;  which,  based  on  pump  tests,  is  expected  to  deliver  16  gpm.  Each  system 
(SSF  wetland  or  SF  lagoon)  will  be  designed  for  a  maximum  of  8  gpm  (30  L/min)  to  provide 
flexibility  of  treating  larger  volumes  of  water  if  shorter  retention  times  prove  to  be  adequate 
for  treatment.  Each  of  the  two  water  delivery  systems  will  also  be  connected  to  independently 
pumped  nutrient  delivery  systems,  so  prescribed  amounts  of  nutrients  can  be  fed  into  each 
system  on  demand.  The  pumps  will  be  connected  to  timers  to  allow  for  addition  of  nutrients 
during  predetermined  time  periods. 


Water  shall  enter  the  first  cell  at  the  inlet  end  through  a  distribution  header  located  near  the  top 
of  the  cell  (Figure  5)-just  below  the  surface  of  the  gravel  bed  or  lagoon.  Flow  out  of  the  first 
cell  will  be  through  a  collection  header  located  near  the  bottom  at  the  opposite  end  of  the  cell 
and  into  a  standpipe  located  in  the  outlet  sump.  The  outlet  sump  shall  discharge,  by  gravity, 
into  the  to  the  inlet  manifold  of  the  second  cell  (Figure  6).  The  height  of  the  stand  pipe  in  the 
outlet  sump  will  be  adjustable  and  will  be  set  at  the  desired  water  level  of  the  first  cell.  Flow 
and  level  control  through  the  second  cell  shall  be  the  same  as  the  first,  with  discharge  from  the 
second  cell  through  granulated  activated  charcoal  beds  and  then  to  the  sewer. 


To  promote  anaerobic  conditions  within  the  SSF  wetland;  a  carbon  source,  milk  powder,  will 
be  added  to  the  first  gravel  bed  every  14  days,  or  the  retention  time  of  the  system.  The  amount 
of  milk  starter  to  be  added  to  the  SSF  wetland  will  equal  700  mg  per  liter  of  wetland  water. 
The  milk  powder  will  be  added  to  the  wetland  via  two  headers  placed  4  and  24  feet  from  the 
influent  header.  The  header  will  contain  6  evenly  spaced  14  inch  holes.  Two  200  gallon  vats 
of  concentrated  milk  powder  solutions  will  be  made  for  delivery  through  the  headers.  275  kg 
of  milk  powder  will  be  added  to  each  200  gallons  of  potable  water.  Each  solution  will  be 
delivered  through  the  header  at  a  flow  rate  of  0.7  gpm  (2.6L/min).  To  ensure  complete  mixing 
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BACK-FILLED 
WITH  GRAVEL 


FIGURE  5 

DIAGRAM  ILLUSTRATING  HEADER  USED  FOR 
EVENLY  DISTRIBUTING  INFLUENT  ACROSS 
THE  WIDTH  OF  A  WETLAND  CELL 
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FIGURE  6 

DETAILS  OF  WATER  DEUVERY 
FROM  FIRST  CELL  TO  SECOND  CELL 


of  the  milk  powder  with  the  wetland  water,  the  water  in  the  wetland  cell  will  be  recirculated 
during  addition  of  concentrated  milk  powder  solution.  The  water  will  be  pumped  from  the 
bottom  of  the  effluent  end  to  the  influent  end  near  the  surface  at  a  flow  rate  of  150  gpm  (568 
L/min).  The  addition  of  milk  powder  and  recirculation  rate  will  occur  over  a  set  time  of 
approximately  5  hours  to  ensure  only  one  bed  volume  of  wetland  water  is  recirculated. 
Recirculating  only  one  bed  volume  is  considered  important  to  make  sure  the  concentration 
profile  of  explosives  is  maintained  at  high  concentration  near  the  influent  and  low 
concentration  near  the  effluent. 


The  water  level  in  the  SSF  will  be  set  at  3  cm  below  the  surface  of  the  gravel  beds  (with  10  !/2 
inches  or  0.2667  meters  of  freeboard).  The  lagoons  will  also  have  10  'A  inches  (0.2667  meters) 
of  freeboard.  Freeboard  levels  of  both  systems  can  be  adjusted  by  the  manipulating  the 
effluent  standpipes  in  each  cell.  Current  freeboard  levels  take  into  consideration  the  maximum 
1 00  year  rainfall  rate  at  Milan  (7  14  inches  in  a  24  hour  period). 


The  anaerobic  cell  in  the  subsurface-flow  (SSF)  constructed  wetland  (cell  Al,  Figure  3)  will 
initially  be  inoculated  with  commercially  available  forms  of  anaerobic  bacteria  used  in 
household  septic  tanks.  The  microbial  population  should  increase  rapidly  due  to  the  available 
nutrient  supply  from  fertilization  with  milk  starter. 


The  aerobic  cell  in  System  A  will  be  divided  into  two  equal  sections.  Sumps  will  be  placed  in 
each  section.  Submersible  pumps  will  be  placed  in  each  sump  to  allow  for  sequential 
movement  (fill  and  drain)  of  water  from  one  section  to  another.  The  pumps  will  be  controlled 
by  digital  programmable  timers  (Omron  Corporation).  Pump  rate  and  duration  will  control 
volume  of  water  moved  from  cell  to  cell. 


Effluent  streams  will  leave  both  systems  and  will  drain  into  granular  activated  carbon  beds 
before  discharge  to  the  sewer.  The  purpose  of  the  activated  carbon  beds  is  to  reduce  total 
nitrobodies  to  below  50  ppb.  The  sewer  leads  to  the  Wolf  Creek  Ordnance  Plant  Sewage 
Treatment  Plant,  having  outfall  009.  The  sewage  treatment  plants  total  nitrobodies  levels  are 
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limited  to  70  ppb  by  MAAP’s  NPDES  permit.  Thus,  the  total  nitrobodies  in  the  water  entering 
the  sewage  plant  will  be  below  the  NPDES  permit  requirement. 

3.3  Advantages  and  Limitations 

Natural-based  constructed  wetlands/lagoons  have  found  acceptance  as  a  technology  for 
treatment  of  a  wide  variety  of  contaminated  waters  including  acid  mine  drainage,  municipal 
wastewater’s,  diesel  fuels,  and  paper  and  pulp  wastewater  (Kadlec  and  Knight,  1996).  The 
technology  has  appeal  due  to:  low  cost,  ease  of  operation,  and  aesthetic  considerations.  The 
primary  advantage  of  the  technology  is  that  the  treatment  system  is  passive,  hence,  the  primary 
cost  of  the  technology  is  incurred  in  building  the  wetland.  This  generally  results  in  low  overall 
costs.  For  example,  when  the  technology  is  used  to  treat  acid  mine  drainage  the  cost  of 
constructed  wetlands,  about  $2  per  thousand  gallons,  is  less  than  half  the  cost  of  chemical 
treatment  ($3.75  thousand  gallons).  With  respect  to  the  current  program,  constructed  wetlands 
are  being  offered  as  a  inexpensive  technology  to  biologically  degrade  explosive  compounds. 

The  primary  disadvantage  of  constructed  wetland  technology  is  that  the  degradation  process  is 
biological  and  thus  affected  by  seasonal  temperature  fluctuations.  For  example,  winter 
temperatures  in  the  northern  U.S.  are  known  to  severely  limit  plant  and  microbial  growth  and 
are  expected  to  limit  the  subsequent  biological  degradation  of  explosives.  However,  the 
relationship  between  climatic  conditions  and  actual  biological  degradation  of  explosives  has 
not  been  thoroughly  explored.  Hence,  the  range  of  regional  application  may  be  larger  than 
currently  expected.  As  more  is  learned  about  the  climatic  limits  of  the  technology, 
recommendations  can  be  made  on  the  locations  in  the  U.S.  in  which  constructed  wetlands 
could  successfully  remediate  explosive  contaminated  groundwater. 
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SECTION  4.0 


TECHNICAL  PERFORMANCE  CRITERIA 


The  primary  goal  of  the  demonstration  is  to  remediate  the  level  of  TNT  down  to  2  ppb  and  the 
total  nitrobodies  in  the  contaminated  groundwater  to  levels  50  ppb  —  below  the  70  ppb  limit  of 
MAAP’s  NPDES  permit.  Total  nitrobodies  include  TNT:  RDX;  HMX;  2,4  DNT;  2,6  DNT; 
and  TNB.  The  approximate  initial  total  nitrobody  concentration  in  the  contaminated 
groundwater  is  approximately  6,350  ppb.  Therefore,  greater  than  a  99%  removal  efficiency  for 
total  nitrobodies  is  needed  to  successfully  meet  the  demonstration  goal. 

A  secondary  goal  of  the  demonstration  is  to  produce  effluent  waters  from  the  wetlands  that 
would  be  acceptable  for  surface  water  discharge  -  beyond  the  mere  removal  of  total 
nitrobodies.  Since  BOD.  pH.  and  TSS  are  common  chemical  parameters  for  NPDES  permits 
for  surface  water  discharges,  these  parameters  will  be  analyzed  in  effluent  waters.  The  BOD  is 
closely  related  to  COD  and  organic  C  content  of  water.  The  COD  and  organic  C  will  be 
analyzed  throughout  the  wetland  systems  to  determine  effectiveness  of  the  systems  at  reducing 
final  BOD  concentration  in  effluent  waters.  By-products  of  explosive  degradation,  such  as  2,6 
DANT  and  2,4  DANT.  and  toxicity  of  effluents  waters  will  be  analyzed  to  evaluate  whether  or 
not  effluent  waters  would  be  safe  for  surface  water  discharge. 
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SECTION  5.0 


COST  PERFORMANCE  CRITERIA 


Cost  information  for  the  wetlands/lagoon  systems  will  be  collected  by  TV  A.  Capital  cost 
information  to  be  collected  will  include: 

•  Battery  limits  cost  of  building  the  treatment  system  including: 

•  Direct  cost 

Purchased  equipment 
Purchased  equipment  installation 
Piping  (installed) 

Instrumentation  and  controls  (installed) 

Electrical  (installed) 

•  Indirect  cost 

Engineering  and  supervision 
Construction  overhead 
Contingency 
Contractors  fee 

•  Time  required  to  build  treatment  system 

•  Costs  of  decommissioning  the  treatment  facility 

•  Time  required  to  decommission  the  facility 

•  Offsites  (examples  include  roads,  utility  equipment,  buildings,  fencing,  lighting,  etc.) 

•  Total  plant  investment 

•  Start-up  allowance 

•  Cost  of  construction  capital  (also  called  “Escalation”  or  “AFUDC-Allowance  for  funds 
used  during  construction”) 

•  Total  depreciable  investment 

•  Spare  parts  inventory 

•  Working  capital 

•  Total  capital  investment 
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Average  capital  investment 


Operations  and  Maintenance  cost  to  be  collected  will  include; 

•  Direct  labor 

•  Maintenance  labor 

•  Supervision 

•  Utilities  (electricity) 

•  Operating  supplies 

•  Maintenance  materials 

•  Laboratory  analysis  (analysis  necessary  for  operations  only) 

•  Plant  overhead  (administration,  purchasing,  clerical,  custodial,  etc.) 

Where  it  is  not  possible  to  collect  specific  pieces  of  information,  this  information  will  be 
estimated. 

Based  on  the  information  collected,  TVA  will  estimate  the  treatment  cost  for  the  contaminated 
water  on  a  S/thousand  gallon  basis.  This  cost  will  include  the  total  cost  of  water  treatment  but 
will  not  include  costs  associated  with  assessing  the  level  of  contamination  at  the  site  or 
collecting  the  water  for  treatment.  In  addition,  TVA  will  assess  economic  feasibility  based  on 
cost-benefit  ratio  analyses  of  the  treatment  cost  of  wetland/lagoon  systems  relative  to  other 
commercially  available  remediation  systems.  These  other  technologies  will  be  identified  at  a 
later  date. 
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SECTION  6.0 


SAMPLING  PLAN 


6.1  Overview  of  Sampling  Operations 

Both  treatment  systems  (the  constructed  wetlands  and  plant  lagoon)  will  be  sampled  with  three 
objectives  in  mind: 

•  Assessment  of  treatment  efficiency  via  routine  sampling  of  the  waters  (approximately 
every  two  weeks). 

•  Assessment  of  the  kinetics  of  explosive  degradation  and  fate  via  intense  sampling  of  the 
wetlands  during  various  seasons  (every  2  months). 

•  Routine  monitoring  of  the  surrounding  environment  (dissolved  oxygen  of  water,  pH 
temperature,  redox  potential,  electrical  conductivity,  etc.). 

.•\n  outline  for  the  routine  water  sampling,  required  for  assessing  treatment  efficiency,  is 
provided  in  Table  3.  This  information  includes  analytes,  sampling  frequency,  method,  and 
sample  position  number.  The  samples  will  be  taken  from  within  the  treatment  system  (Figure 
7).  Position  numbers  1  through  7  refer  to  water  samples  taken  from: 

•  The  influents  of  the  first  cell  of  both  systems  (sample  points  1  and  4). 

•  The  effluents  from  the  first  cell  of  both  systems  (sample  points  2  and  5), 

•  The  effluents  from  second  cell  of  both  systems  (sample  points  3  and  6). 

•  The  effluent  discharged  to  sewer  (sample  point  7). 

The  explosives,  explosive  by-products,  nutrient  samples,  related  water  flow,  and 
environmental  data  (DO.  pH.  EC.  Redox,  and  temperature)  will  be  collected  every  2  weeks. 
Total  flow  volumes  at  positions  1-6  will  allow  the  concentration  data  to  be  evaluated  in  terms 
of  loading  rates  and  removal  rates  in  units  of  mass/wetland  area/time  (e.g..  g/m^/d).  Mass  of 
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Table  3 


Routine  Sampling:  Outline  of  parameters  analyzed,  frequency  of 
sampling,  method  of  analysis,  and  sampling  position. 


Water  Quality  Parameters 

Frequency 

Method  (1) 

Position  #  (2) 

TNT 

Every  2  weeks 

Modified  8330 

1-7 

RDX 

Every  2  weeks 

Modified  8330 

1-7 

TNB 

Every  2  weeks 

Modified  8330 

1-7 

HMX 

Every  2  weeks 

Modified  8330 

1-7 

2,4  DNT 

Every  2  weeks 

Modified  8330 

1-7 

2,6  DNT 

Every  2  weeks 

Modified  8330 

1-7 

2A-DNT 

Every  2  weeks 

Modified  8330 

1-7 

4A-DNT 

Every  2  weeks 

Modified  8330 

1-7 

2,6  DANT 

Eveiy  2  weeks 

Modified  8330 

1-7 

2,4  DANT 

Every  2  weeks 

Modified  8330 

1-7 

BOD 

Every  2  weeks 

405.1  Series 

1-7 

COD 

Every  2  weeks 

410  Series 

1-7 

Total  Organic  Carbon  (TOC) 

Every  2  weeks 

415  Series 

1-7 

NH4-N 

Every  2  weeks 

350  Series 

1-7 

TKN 

Every  2  weeks 

351  Series 

1-7 

(N03+N02)-N 

Every  2  weeks 

353  Series 

1-7 

(PO4-P) 

Every  2  weeks 

365  Series 

1-7 

Ca,  Mg,  Fe,  Mn,  Cu,  Ni,  Zn,  Pb,  Cd 

Every  2  weeks 

300  Series 

1-7 

pH,  DO,  Temp,  EC 

Every  2  weeks 

150,170,360, 

and  120  Series 

1-7 

pH,  temp.,  redox,  DO,  EC 

Four  measurements  a 

day,  downloaded 
every  2  weeks 

150,170,360, 

and  120  Series 

8-15  at  mid-depth 

Suspended  Solids 

Every  2  weeks 

160.2  Series 

3  and  6 

Chloride 

Every  2  weeks 

IC 

3  and  6 

Total  flows 

Every  2  weeks 

Meter 

1-6 

(1)  See  Appendix  B  for  details  on  methods  and  procedures. 

(2)  See  location  of  sampling  positions  in  Figure  7. 
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SYSTEM  A 


Figure  7.  Sampling  points  1-15  identified  in  wetland 
demonstration. 


explosives  can  be  obtained  by  multiplying  concentration  by  total  volume.  The  combination  ot 
evaporation  and  evapotranspiration  will  also  be  evaluated  by  the  difference  in  total  volume 
flowing  into  and  out  of  each  cell. 


Suspended  solids  and  chloride  are  additional  parameters  to  be  determined  only  at  positions  3 
and  6.  Since  suspended  solids  and  chloride  are  likely  parameters  to  be  included  in  an  NPDES 
permit  for  surface  water  discharge,  these  parameters  are  included  to  evaluate  if  the  wetland 
effluent  water  quality  would  be  suitable  for  surface  water  discharge  should  the  technology  be 
adopted. 


To  determine  the  treatment  efficiency  of  the  carbon  beds,  water  samples  will  be  taken  every 
two  weeks  both  before  (locations  3  and  6)  and  after  (location  7)  the  carbon  bed  treatment.  If 
concentrations  of  nitrobodies  become  greater  than  50  ppb  at  location  7,  the  carbon  bed  will  be 
concluded  to  be  saturated  and  will  be  replaced. 

.4  second  sampling  scheme,  for  assessing  the  kinetic  removal  of  explosives,  is  oqtlined  in 
Table  4.  This  sampling  will  occur  every  2  months  and  is  designed  to  determine  effects  of 
season  and  wetland  age  on  removal  kinetics  and  fate  of  explosives.  In  this  scheme,  water 
samples  will  be  collected  from  three  wells  placed  along  the  width  of  the  wetland  in  each 
quadrant  shown  for  positions  16  to  29  (Figure  8).  Full  depth  water  samples  will  be  composited 
from  the  three  wells  in  each  position  to  represent  water  with  specific  time  of  treatment  along 
the  length  of  the  wetland. 

Transect  (cross-sectional)  data  collected  from  the  quadrant  positions  will  be  used  to  evaluate 
the  appropriateness  of  first-order  kinetics  to  describe  removal  of  explosives  in  the  wetlands. 
First-order  kinetic  constants  obtained  from  the  demonstration  are  deemed  important  for  future 
design  considerations  of  such  systems  and  are  described  in  detail  in  the  Experimental  Design 
section. 
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Table  4 

Intensive  track  sampling:  Outline  of  parameters  analyzed,  frequency  of 
sampling,  method  of  analysis,  and  sampling  position. 


Water  Quality  Parameters 

Frequency 

Method 

Position 

TNT 

Every  2  mos. 

Modified  8330 

1-7,16-30 

RDX 

Every  2  mos. 

Modified  8330 

1-7,16-29 

TNB 

Every  2  mos. 

Modified  8330 

1-7,16-29 

HMX 

Every  2  mos. 

Modified  8330 

1-7,16-29 

2,4  DNT 

Every  2  mos. 

Modified  8330 

1-7,16-29 

2,6  DNT 

Every  2  mos. 

Modified  8330 

1-7,16-29 

2A-DNT 

Every  2  mos. 

Modified  8330 

1-7,16-29 

4A-DNT 

Every  2  mos. 

Modified  8330 

1-7,16-29 

2,6  DANT 

Every  2  mos. 

Modified  8330 

1-7,16-29 

2,4  DANT 

Every  2  mos. 

Modified  8330 

1-7,16-29 

Azoxy  compounds 

Every  2  mos. 

Modified  8330 

1-7,16-29 

TAT 

Summer  of  ’97  only 

CE 

1-7,16-29 

Chemical  Oxygen  Demand  (COD) 

Every  2  mos. 

410  Series 

1-7,16-29 

Total  Organic  Carbon  (TOC) 

Every  2  mos. 

415  Series 

1-7,16-29 

Ammonia  Nitrogen  (NH4-N) 

Every  2  mos. 

350  Series 

1-7,16-29 

Total  Kjeldahl  Nitrogen  (TKN) 

Every  2  mos. 

351  Series 

1-7,16-29 

Nitrate  &  Nitrite  Nitrogen  (NO3+NO2- 
N) 

Every  2  mos. 

353  Series 

1-7,16-29 

Orthophosphate  (PO4-P) 

Every  2  mos. 

265  Series 

1-7,16-29 

pH  (lab  samples) 

Every  2  mos. 

150  Series 

1-7,  16-29 

pH,  DO,  Temp,  EC 

Every  2  mos. 

150,170,  360,  and 
120  Series 

1-7,  16-29 

Toxicity  test 

Winter  and  Summer 
of ‘97 

Ceriodaphnia  dubia 
and 

Pimephales 

promelas 

3,6,  and 
Composite 
of  1  and  4 
(Plus  Two 
Duplicates) 

Metals 

Every  4  months 

300  Series 

1-7,  16,  19, 
21,22,  25, 
26, 29 

Explosives  in  sediments 

TNT 

Every  2  mos. 

Modified  8330 

30-37 

RDX 

Eveiy  2  mos. 

Modified  8330 

30-37 

TNB 

Every  2  mos. 

Modified  8330 

30-37 

HMX 

Every  2  mos. 

Modified  8330 

30-37 

2,4  DNT 

Every  2  mos. 

Modified  8330 

30-37 

2,6  DNT 

Every  2  mos. 

Modified  8330 

30-37 

2A-DNT _ Every  2  mos.  Modified  8330  30-37 

(Table  continued  on  next  page) 
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Table  4  (Continued) 

Intensive  track  sampling:  Outline  of  parameters  analyzed,  frequency  of 
sampling,  method  of  analysis,  and  sampling  position. 


Water  Quality  Parameters 

Frequency 

Method 

Position 

Explosives  in  sediments  (cont) 

4A-DNT 

Every  2  mos. 

Modified  8330 

30-37 

2,6  DANT 

Every  2  mos. 

Modified  8330 

30-37 

2,4  DANT 

Every  2  mos. 

Modified  8330 

30-37 

Azoxy  compounds 

Every  2  mos. 

Modified  8330 

30-37 

TAT 

Summer  of  ’97 

CE 

1-7,16-29 

Toxicity  test 

Winter  and  Summer 
of ’97 

Hyalella  azteca 
and 

Chironomus  tentans 

18,21,24,28 
Plus  two 
Duplicates 

Explosives  in  plants 

TNT 

Every  2  mos. 

Modified  8330 

30-37 

RDX 

Eveiy  2  mos. 

Modified  8330 

30-37 

TNB 

Every  2  mos. 

Modified  8330 

30-37 

HMX 

Every  2  mos. 

Modified  8330 

30-37 

2,4  DNT 

Every  2  mos. 

Modified  8330 

30-37 

2,6  DNT 

Eveiy  2  mos. 

Modified  8330 

30-37 

2A-DNT 

Every  2  mos. 

Modified  8330 

30-37 

4A-bNT 

Every  2  mos. 

Modified  8330 

30-37 

2,6  DANT 

Every  2  mos. 

Modified  8330 

30-37 

2,4  DANT 

Every  2  mos. 

Modified  8330 

30-37 

Azoxy  compounds 

Every  2  mos. 

Modified  8330 

30-37 

TAT 

Summer  of  ’97 

CE 

1-7,16-29 

Hydraulic  tracer  analysis 

Bromide  (overall  mixing) 

Every  4  mos. 

YSI  6000  sonde 

2,3,5,6 

Bromide  (short  circuiting) 

Every  8  mos. 

Ion  chromograph 

38-52 

(1)  See  Appendix  B  for  details  on  methods  and  procedures. 

(2)  See  location  of  sampling  positions  in  Figures  7  and  8. 


Phytoremediation  Demo.  Plan 


6-6 


Milan  AAP 


Figure  8.  Sampling  points  17-37  identified  in  wetland 
demonstration. 


The  fate  of  the  explosives  added  to  the  demonstration  wetlands  will  be  assessed  by  collecting 
sediment,  gravel,  and  plant  samples  in  positions  30-37  (FigureS)  once  every  2  months. 
Subsamples  of  the  materials  will  be  collected  along  the  width  of  the  cells  and  combined  at  the 
identified  positions  which  represent  areas  in  the  first  and  second  half  of  each  cell.  The  samples 
will  be  analyzed  for  bound  by-products  or  explosives,  or  assimilated  by-  products  or 
explosives.  This  analysis  will  help  determine  if  toxic  by-products  are  forming  in  the  wetland 
systems  due  to  incomplete  degradation. 


Activities  will  be  performed  to  further  evaluate  the  potential  existence  of  toxic  compounds 
forming  due  to  incomplete  degradation  of  primary  explosives.  Ecological  toxicity  tests  will  be 
conducted  on  both  the  effluent  waters  and  sediments  as  indicated  in  Table  4.  The  aquatic 
toxicity  test  will  use  Ceriodaphnia  dubia  (daphnia)  and  Pimephales  promelas  (fathead 
minnows)  as  an  indicator  species.  Daphnia  and  fathead  minnows  are  common  indicator  species 
for  evaluating  toxicity  of  aquatic  phases  in  the  environment.  The  sediment  toxicity  test  will  use 
Hyalella  azeteca  and  Chrionomus  tentans  as  an  indicator  species.  The  use  of  Hyalella  azetca 
and  Chironomus  tentans  will  be  used  as  outlined  in  EPA  method  100.1  and  100.2  respectively. 
These  organisms  are  selected  as  the  best  organism  for  assessing  the  effects  of  industrial  effluent 
loads  on  the  biological  integrity  of  aquatic  sediments.  In  addition  to  the  outlined  work  here,  it  is 
recommended  that  additional  work  be  conducted  on  identifying  degradation  by-products  if 
sediment  toxicity  is  observed. 

Environmental  information  will  also  be  collected.  Weather  information  (rainfall,  air 
temperature,  and  barom^etric  pressure)  will  be  obtained  from  Milan  ammunition  plant.  Incident 
solar  radiation  will  be  collected  with  a  LICOR  Quantum  sensor  placed  at  the  site.  The  daily 
condition  of  the  wetland’s  water  will  be  monitored  at  sample  positions  8  through  15  (Figure  7), 
for  variations  in: 

•  Dissolved  oxygen  (DO) 

•  pH 

•  Temperature 

•  Redox  potential 

•  Electrical  conductivity  (EC) 
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The  water  conditions  above  will  be  tracked  though  the  use  of  monitoring  sondes.  The  sondes 
will  be  located  at  mid-depth  and  located  to  quantify  space-  and  time-related  differences.  Four 
measurements  a  day  will  be  obtained  and  the  information  will  be  downloaded  biweekly  (every 
two  weeks).  Each  of  the  programmable  sohdes  are  capable  of  monitoring  and  recording  five 
parameters;  are  equipped  with  an  independent  data  logger;  and  can  be  deployed  for  up  to  30 
days. 

Hydraulic  mixing  in  the  wetland  reactors  will  be  assessed  by  using  bromide  as  a  tracer.  Two 
types  of  tracer  testing  will  occur.  One  type  will  assess  the  overall  mixing  of  each  wetland  cell 
by  introducing  bromide  at  the  influent  and  monitoring  bromide  concentration  with  an  ion- 
selective  electrode  placed  in  a  YSI  6000  Sonde  in  the  effluent  sump  (positions,  2, 3,  5,  and  6). 
Another  tracer  test  will  evaluate  the  existence  of  short  circuiting  by  adding  bromide  at  the 
influent  and  obtaining  whole  water  column  samples  along  the  width  of  the  cell  near  the  effluent 
header  pipe  of  each  wetland  cell  (positions  38  to  52)  as  shown  in  Fig.  9.  The  overall  mixing  test 
will  occur  every  four  months  and  the  short-circuiting  test  will  occur  every  eight  months  (Table 
4).  Note  that  the  design  of  the  SSF’s  wetlands  reciprocating  cell  precludes  short  circuiting, 
therefore,  short  circuit  testing  will  not  be  performed  on  this  cell. 
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Figure  9.  Sampling  points  38  -  52  Identified  In  wetland 
demonstration. 


6.2 


Sample  Collection  and  Laboratory  Procedures 


6.2.1  Water.  Sediment,  and  Plant  Sampling  Procedures 

During  routine  sampling,  conducted  every  other  week,  water  samples  will  be  collected  from 
positions  1,  4,  and  7  (Figure  7)  by  opening  sampling  valves  placed  in  the  PVC  lines.  Effluent 
samples  will  be  collected  from  each  wetland  cell  from  a  collection  sump  at  the  end  of  each 
wetland  for  sampling  positions  2,  3,  5,  and  6.  The  water  samples  in  the  sumps  will  be 
collected  as  whole  water  columns.  Water  samples  collected  from  PVC  valves  or  whole  water 
column  samplers  will  be  placed  into  a  4  L  glass  beaker.  Part  of  the  solution  will  be  transferred 
into  a  1  L  wide-mouth  plastic  bottle  and  another  part  will  be  transferred  to  a  60  mL  amber 
glass  bottle  wrapped  in  aluminum  foil.  Both  the  1  L  and  60  mL  collection  containers  will  be 
placed  in  an  ice  chest  containing  ice  or  a  commercial  ice  substitute  and  will  be  transported  to 
the  laboratory  in  the  custody  of  a  TVA  employee.  Samples  will  be  refrigerated  upon  arrival  to 
the  lab.  Water  collected  in  glass  containers  will  be  analyzed  for  explosives  and  degradation 
products.  Water  collected  in  the  1  L  plastic  container  will  be  analyzed  for  other  water  quality 
parameters  as  outlined  in  Table  3. 


The  pH,  DO,  temperature,  and  EC  of  the  water  being  collected  and  sent  to  the  lab  will  be 
determined  in  excess  water  collected  in  the  4  L  glass  beaker  after  transferring  enough  water 
into  1  L  and  60  mL  amber  bottles  for  laboratory  analyses  for  positions  1,  4,  and  7.  A  YSI 
sonde  probe  will  be  placed  in  the  beaker,  submerging  all  probes  below  the  water  level.  For 
positions  2,  3,  5,  and  6,  a  YSI  sonde  probe  will  be  placed  into  the  effluent  collection  sumps  at 
mid-water  depth.  The  pH,  DO,  temperature,  and  EC  will  be  monitored  and  recorded  on  a  data 
collection  sheet  in  the  field. 


During  the  sampling  periods  that  will  occur  once  every  2  months,  water  samples  will  be 
collected  from  positions  1-7  in  the  same  fashion  as  described  above.  For  positions  16-29, 
(Figure  8)  water  will  be  taken  from  slotted  PVC  pipes  placed  vertically  in  the  wetlands  during 
construction.  Water  will  be  sampled  with  a  water  column  sampler.  Three  PVC  pipes  will  be 
placed  in  each  sampling  quadrant  equally  spaced  across  the  width  of  the  cells.  A  whole  water 
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column  sample  will  be  taken  from  each  of  the  three  PVC  pipes  within  each  quadrant  and 
composited  to  represent  one  water  sample  from  a  specific  distance  between  the  influent  and 
effluent  headers.  The  whole  water  column  samples  collected  will  be  placed  in  a  2  L  beaker. 
When  all  three  wells  have  been  sampled  within  a  specific  quadrant,  a  50  mL  sub-sample  will 
be  placed  in  a  60  mL  amber  glass  container  (glass  wrapped  in  aluminum  foil)  and  a  1  L  sample 
will  be  placed  in  a  1  L  plastic  wide-mouth  bottle.  The  samples  will  immediately  be  placed  in 
an  ice  chest  containing  ice  or  a  commercial  ice  substitute  and  will  be  transported  to  the 
laboratory  in  the  custody  of  a  TVA  employee.  All  samples  will  be  refrigerated  upon  arrival  in 
the  lab.  All  samples  received  from  the  test  site  shall  be  handled  in  accordance  with  TVA’s 
chain  of  Custody  procedures  (see  section  6.2.4).  The  sample  containers  will  be  labeled  to 
identify  date  collected,  location,  and  project  identification.  A  YSI  sonde  probe  will  be  used  to 
determine  pH,  DO,  temperature,  and  EC  by  placing  the  probe  at  a  shallow  and  deep  depth 
within  each  PVC  well  in  positions  16-29  after  collected  water  samples.  The  measured 
parameters  will  be  recorded  on  a  data  collection  sheet. 


Access  to  the  sampling  wells  in  the  gravel  beds  will  occur  by  walking  on  top  of  the  gravel.  In 
the  lagoon  wetlands,  a  small  flat  bottom  boat  will  be  used  to  gain  access  to  the  sampling  wells. 


During  intensive  track  sampling,  sediment  and  plant  samples  will  be  taken  in  the  front  and 
back  half  of  each  wetland  cell  at  locations  30  to  37  (Figure  8).  In  the  gravel  bed  wetlands, 
sediment  will  consist  of  gravel  placed  into  the  system.  The  gravel  will  be  collected  from  the 
surface  to  mid  depth  with  a  shovel  Gravel  will  be  collected  from  three  locations  within  each 
half  section  of  each  cell.  Collected  gravel  will  be  homogenized  in  a  large  bucket.  A  sub¬ 
sample  will  be  placed  in  a  4  L  wide-mouth  brown  plastic  container,  the  container  will  be 
wrapped  with  aluminum  foil,  and  placed  in  an  ice  chest  containing  ice  or  a  commercial  ice 
substitute.  A  plastic  container  will  be  used  to  avoid  breakage.  Adsorption  of  explosives  onto 
the  plastic  container  via  diffusion  of  explosives  within  the  gravel  to  the  interior  plastic  surface 
will  be  assumed  minimal.  Sediment  will  be  collected  from  the  lagoon  systems  with  a 
submerged  sediment  probe.  The  probe  will  be  used  to  collect  sediment  from  ten  locations 
within  each  half  section  of  each  cell.  The  locations  will  be  accessed  with  a  flat  bottom  boat. 
The  sediments  in  each  cell  half  section  will  be  homogenized  and  stored  in  a  1  L  wide-mouth 
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brown  glass  container,  the  container  will  be  wrapped  in  aluminum  foil,  and  stored  in  an  ice 
chest  containing  ice  or  a  commercial  ice  substitute.  Sediments  will  be  labeled  to  identify  date 
of  collection,  location,  and  project  identification.  Upon  receipt  at  the  laboratory,  sediments 
will  be  kept  refrigerated  until  analysis  of  contents  via  acetonitrile  extraction  (modified  method 
8330).  All  samples  received  from  the  test  site  shall  be  handled  in  accordance  with  TVA’s 
chain  of  custody  procedures  (see  section  6.2.4).  Analysis  of  explosive  content  in  the  sediment 
will  be  normalized  to  dry  matter  weight  of  sediment  by  determining  moisture  content. 


For  toxicity  testing  of  water  and  sediments,  water  and  sediment  samples  will  be  collected  from 
each  location  and  stored  in  a  separate  container.  The  sample  will  be  shipped  to  the  TVA 
toxicity  lab.  Toxicity  analysis  will  be  conducted  on  water  using  Ceriodaphnia  dubia  and 
Pimephales  promelas;  sediments  will  be  analyzed  using  Hyalella  azteca  and  Chironomus 
tentans.  Examples  of  the  approach  used  by  TVA  to  assess  toxicity  are  provided  in  Appendix 
C  in  the  form  of  final  reports  from  three  previous  tests.  These  reports  provide  the  details  of 
the  procedures  used  by  TVA  to  conduct  toxicity  tests. 


Plant  samples  will  also  be  collected  from  each  half  of  the  wetland  cell  during  intensive  track 
sampling.  A  representative  sample  will  be  collected  for  each  species  in  each  sampling 
location.  A  flat  bottom  boat  will  be  used  to  access  plants  in  the  lagoon  system.  The  sample 
will  be  weighed  immediately  after  harvesting  with  a  balance  in  the  field  to  obtain  wet  weight. 
Each  sample  will  be  placed  in  large  plastic  bags  identifying  the  sample  according  to  plant 
species,  date  collected,  location  collected,  and  project  description.  A  subsample  will  be  placed 
in  a  ziploc  plastic  bag,  stored  in  ice,  and  properly  identified.  The  subsample  will  be  frozen 
once  it  arrives  at  the  lab  and  will  be  saved  for  nitrobody  analysis.  The  samples  stored  in  large 
plastic  bags  will  be  taken  to  the  TVA  constructed  wetlands  facility  and  placed  in  a  forced-air 
oven  to  dry  the  plant  materials  at  60°  C.  After  drying,  the  plant  materials  will  be  weighed  for 
dry  weight  and  ground  to  pass  a  60  mesh  screen  for  subsequent  nutrient  analysis.  The  ground 
plant  materials  will  be  stored  in  glass  containers  and  labeled  according  to  plant  species,  date 
sample  collected,  location  collected,  and  project  description. 
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All  samples  received  frcnn  the  test  site  shall  be  handled  in  accordance  with  TVA’s  chain  of 
custody  procedures  (see  section  6.2.4). 

6.2.2  Sampling  Procedures  for  Hydraulic  Tracer  Testing 

The  following  tasks  will  be  performed  only  if  funding  is  available. 

During  the  tracer  tests,  bromide  will  be  added  as  KBr  to  each  wetland  cell  through  the  influent 
header.  A  tracer  test  on  overall  mixing  will  first  be  conducted  on  the  second  cell  of  each  wetland 
series.  Potassium  bromide  will  be  added  as  a  concentrated  solution  to  the  effluent  sump  in  the 
first  wetland  cell  of  each  series.  An  YSI  6000  sonde  equipped  with  a  Br  ion-selective  electrode 
will  be  installed  in  the  effluent  sump  of  the  second  cells  to  monitor  Br  as  it  leaves  the  second  cell. 
The  sonde  will  be  programmed  to  monitor  Br  every  30  minutes.  In  addition  to  monitoring  Br 
concentration  in  the  effluent,  volume  of  effluent  water  leaving  the  cells  will  be  recorded  from  the 
effluent  flow  meter  every  30  minutes.  Monitoring  both  Br  concentration  and  water  volume  will 
allow  for  determination  of  total  Br  mass  leaving  flie  wetland.  Bromide  mass  leaving  the  wetland 
should  equal  mass  introduced  into  the  wetland  for  accurate  analysis  of  hydraulic  mixing.  One 
week  after  the  tracer  test  on  the  second  cell  of  each  wetland  series,  the  tracer  test  will  be 
performed  on  flie  first  cell  of  each  series.  Bromide  will  be  introduced  into  the  influent  header  via 
the  chemical  delivery  system  and  Br  will  be  monitored  in  the  effluent  sump  of  the  first  wetland 
cells  every  30  minutes  via  the  YSI  6000  sonde.  Flows  out  of  the  first  w'etland  cells  will  also  be 
monitored  and  recorded. 


A  second  tracer  test  will  test  the  existence  of  short  circuiting  occurring  in  the  cells  and  will 
consist  of  monitoring  Br  in  5  wells  placed  close  to  the  effluent  header  of  each  wetland  cell. 
Bromide  will  be  added  to  the  influent  of  each  wetland  as  describe  for  the  overall  mixing  tracer 
test.  The  difference  with  the  short-circuiting  test  is  that  \^ole  water  colunm  samples  will  be 
taken  fix>m  each  of  the  5  wells  and  analyzed  for  Br  concentration  in  the  laboratory  via  ion 
chromatography.  The  test  for  short-circuiting  will  coincide  with  the  tracer  test  on  overall 
mixing. 
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6.2.3  Field  Data  Collection  Procedures 


The  water  quality  field  data  collected  will  be  include  pH,  DO,  temperature,  EC,  and  redox. 
The  data  will  be  collected  with  YSI  600  and  YSI  6000  probes.  The  YSI  600  sonde  will  be 
used  to  take  one  measurement  of  pH,  DO,  temperature,  and  EC  in  water  samples  taken  during 
each  sampling  event.  The  YSI  6000  sonde  will  be  used  to  obtain  daily  cycles  of  pH,  DO, 
temperature,  EC,  and  redox  by  measuring  these  parameters  every  6  hours. 


Before  being  taken  to  the  field,  both  the  YSI  600  and  YSI  6000  sondes  will  be  standardized 
according  to  the  procedures  outlined  by  the  manufacturer  of  the  probes  (Appendices  B-3  and 
B-4  ).  The  hand-held  YSI  600  will  be  standardized  in  the  lab  before  each  trip  to  the  field  to 
measure  pH,  DO,  temperature,  and  EC.  The  YSI  6000  sondes  will  be  removed  from  locations 
8-15  and  brought  to  building  K-9  to  allow  for  downloading  of  the  measured  data  onto  a  laptop 
computer.  The  downloading  procedure  is  outlined  in  Appendix  B-4.  After  downloading  2 
weeks  of  data,  the  sondes  will  be  recalibrated  according  to  manufacturer  specification’s 
(Appendices  B  -3  and  B-4  )  in  building  K9. 


6.2.4  Laboratory  Procedures 


Standard  operating  analytical  procedures  for  data  collected  in  the  laboratory,  including  those 
for  determining  the  explosive  content  of  sediment  and  plants  samples,  is  provided  in 
Appendices  B-1  through  B-15. 


6.2.5  Sample  Storage.  Packaging,  and  Shinning 

All  samples  received  from  the  test  site  shall  be  handled  in  accordance  with  ALEA  procedure 
SP-0001,  “Sample  Chain  of  Custody”  (Appendix  B-15). 

After  sampling,  samples  shall  be  refrigerated  or  stored  on  ice  or  a  commercial  substitute  until 
shipment.  Samples  shall  be  shipped  on  ice  or  a  commercial  substitute.  Samples  shall  be 
refrigerated  upon  receipt. 
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No  attempt  shall  be  made  to  store  samples  or  sample  extracts  beyond  that  period  of  time 
required  for  initial  assessment  and  review  of  laboratoiy  data. 

6.2.6  Blanks 


Field  quality  control  samples  shall  consist  of  at  least  one  blank  and  one  sample  (where  the 
sample  media  permits)  each  group  of  twenty  field  samples  or  subset  thereof. 

6.3  Sampling  Equipment 

The  equipment  used  for  collecting  field  and  laboratory  data  is  outlined  in  Table  5. 

Dissolved  oxygen,  pH,  electrical  conductivity  (EC),  temperature,  and  redox  will  be  determined 
in  the  field  with  hand-held  instruments.  Several  types  of  hand-held  instruments  are  available 
for  this  type  of  data  collection.  Table  5.  For  discrete  analysis  in  time,  the  YSI  600  sonde  will 
be  the  most  convenient  since  it  measures  DO,  pH,  EC,  and  temperature  in  one  probe.  The 
other  single  analyte  instruments  are  available  and  may  be  used  if  needed. 


The  YSI  6000  sondes  will  be  used  for  taking  continuous  measurements  of  water  quality.  The 
TVA  Constructed  Wetlands  Program  has  twenty  YSI  6000  monitoring  sondes  which  are 
capable  of  monitoring  and  recording  five  parameters  including  DO,  pH,  temperature,  redox 
potential,  and  conductivity.  Each  sonde  is  programmable  and  is  equipped  with  an  independent 
data  logger  with  battery  pack  and  thus  can  be  deployed  for  up  to  30  days.  These  sondes  will  be 
used  to  provide  water  quality  information  and  will  be  placed  at  different  locations  within  the 
demonstration  cells  to  correlate  effects  from  spatial  and  temporal  differences  in  diurnal  cycles. 
Other  environmental  information  on  inputs,  such  as  rainfall,  air  temperature,  and  barometric 
pressure,  should  be  available  from  UT’s  Jackson  Agriculture  Experiment  Station. 
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Table  5 


Equipment  Used  for  Data  Collection 


Field  Data 

Equipment 

DO,  pH,  EC,  Temperature 

YSI  600  Sonde 

DO 

YSI  600  Sonde 

pH 

Orion 

EC 

Orion 

DO,  pH,  EC,  Temperature,  Redox 

YSI  6000  Sonde 

Laboratory  Data 

Explosives  and  related  byproducts 

Varian  HPLC 

Azoxy  compounds 

Hewlett  Packard  Capillary  Electrophoresis  System 

TKN,  NH4,  NO3,  and  PO4 

Lachat  Quick  Chem  8000  or  Technicon  AutoAnalyzer  II 

Organic  C 

Dohrmann  DC  190 

BOD 

Incubation  and  YSI  DO  probe 

COD 

Hach  DR/3000 

Metals 

Perkin  Elmer  or  Thermo  Jarrel  Ash  ICP 

pH 

Orion  meter 
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Explosive  and  explosives  by-product  content  will  be  determined  in  water  and  sediments  collected 
from  the  field  via  a  high  pressure  liquid  chromatograph.  Total  Kjeldahl  Nitrogen  (TKN),  NH4- 
N,  NO3-N,  and  PO4-P  will  be  determined  colorimetrically  via  an  automatic  analyzer.  Chemical 
oxygen  demand  will  be  determined  by  a  colorimetric  analysis.  Metals  will  be  determined  by 
inductively  coupled  plasma  (ICP)  spectrophotometry.  Bromide  analysis  in  the  field  will  occur 
with  an  ion-selective  electrode  place  in  a  YSI  6000  sonde.  Bromide  analyses  in  the  laboratory 
will  occur  via  irm  chromatography.  The  pH  of  water  samples  taken  to  the  laboratory  will  be 
analyzed  widi  a  glass  electrode  and  pH  meter.  (All  procedures  are  referenced  in  Appendices  B-1 
through  B-14) 


6.4  Sampling  Documentation 

Field  sampling  Ic^  will  be  produced  and  completed  at  the  time  of  sampling  to  ensure  dates, 
times,  locations,  volumes,  flows,  and  other  pertinent  data  and  conditions  are  recorded.  Sample 
identification  numbers  will  be  written  on  both  the  sample  bottle  and  sample  1(%  sheet  for  easy 
id^tification  and  cross  referencing.  Sample  identification  codes  or  numbers  will  be  assigned  in 
a  logical  maimer  to  ensure  ease  in  correlating  between  codes  and  sampling  locations.  Calibration 
records  will  be  kept  either  in  the  field  sampling  log  or  in  another  location.  Field  sampling  logs 
will  be  signed  by  die  person  taking  the  samples. 


Examples  of  sample  identification  numbers  to  be  used  are  shown  in  Table  6  for  the  group  of 
water  samples  takrai  biweekly  and  bimonthly.  For  this  study,  biweekly  is  defined  as  once  every 
other  week  and  bimonthly  is  defined  as  once  every  other  month.  The  first  number  of  the 
sampling  scheme  is  the  numeric  order  of  the  sample  taken,  the  second  identification  letter 

refers  to  the  frequency  group  of  sample  taken  (BW  for  biweekly,  BM  for  bimonthly,  and  BR  for 
bromide  tracer  analysis  every  four  to  eight  months),  the  third  identification  letter  refers  to  sample 
type  (AQ  for  water,  SD  for  sediment,  or  PL  for  plant),  the  fourth  identification  number  refers  to 
location  of  samples  (as  oudined  in  Figures  7  to  9),  the  fifth  identifier  is  the  date  of  sample 
collection,  and  the  final  identifier  if  the  initial  of  the  field  person  in  charge  of  the  sampling.  The 
total  number  of  samples  taken  in  each  group  is  the  highest  number  of  the  first  identifier.  For 
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Table  6. 


Sample  Identification  for  Collected  Water  Samples. 


Biweekly 

Bimonthly 

1.BW.AQ.1.4/1/96.FJS 

1.BW.AQ.1.5/1/96.FJS 

2.BW.AQ.2.4/1/96.FJS 

2.BW.AQ.2.5/1/96.FJS 

3.BW.AQ.3.4/1/96.FJS 

3.BW.AQ.3.5/1/96.FJS 

4.BW.AQ.4.4/1/96.FJS 

4.BW.AQ.4.5/1/96.FJS 

5.BW.AQ.5.4/1/96.FJS 

5.BW.AQ.5.5/1/96.FJS 

6.BW.AQ.6.4/1/96.FJS 

6.BW.AQ.6.5/1/96.FJS 

7.BW.AQ.7.4/1/96.FJS 

7.BW.AQ.7.5/1/96.FJS 

8.BM.AQ.16.5/1/96.FJS 

9.BM.AQ.17.5/1/96.FJS 

10.BM.AQ.18.5/1/96.FJS 

11.BM.AQ.19.5/1/96.FJS 

12.BM.AQ.20.5/1/96.FJS 

13.BM.AQ.21.5/I/96.FJS 

14.BM.AQ.22.5/1/96.FJS 

15.BM.AQ.23.5/1/96.FJS 

16.BM.AQ.24.5/1/96.FJS 

17.BM.AQ.25.5/1/96.FJS 

18.BM.AQ.26.5/1/96.FJS 

19.BM.AQ.27.5/1/96.FJS 

20.BM.AQ.28.5/1/96.FJS 

21.BM.AQ.29.5/1/96.FJS 
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water  samples  collected  for  bromide  analyses  in  the  laboratory,  an  additional  identifier  will  be 
included  after  the  date  that  identifies  the  time  the  sample  was  taken.  Plant  and  sediment  samples 
will  be  identified  in  a  fashion  similar  to  that  shown  for  water  samples  in  Table  6  except  that  SD 
or  PL  will  be  used  rather  than  AQ. 
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SECTION  7.0 


EXPERIMENTAL  DESIGN 


The  objective  of  the  field  demonstration  program  is  to  evaluate  the  effectiveness  of  using 
constructed  wetlands  for  remediating  groundwater  contaminated  with  various  explosives  and 
to  obtain  sufficient  information  to  transfer  the  technology  to  other  locations.  The  treatments  in 
the  demonstration  will  be  the  two  types  of  wetlands  (subsurface-  and  surface-flow). 
Parameters  that  can  be  modified  in  the  systems  are  flow  rate  into  the  wetlands,  nutrient  input 
levels  injected  into  the  wetlands,  water  level,  and  rate  of  reciprocating  water  in  the  aerobic 
gravel  bed.  Current  plans  are  to  set  the  parameters  at  predetermined  levels  and  maintain  them 
throughout  the  demonstration  that  will  last  from  April  1996  to  July  1997.  However,  flexibility 
still  exists  to  make  decisions  during  the  course  of  the  study  to  alter  these  adjustable 
parameters. 


The  demonstration  will  be  conducted  from  April  1996  to  July  1997.  The  groundwater  to  be 
treated  contains  approximately  0.178  mg/L  HMX,  2.98  mg/L  RDX,  0.15  mg/L  TNB,  1.99 
mg/L  TNT,  and  0.026  mg/L  DNT  (see  section  1 .4).  Once  every  two  weeks,  samples  will  be 
collected  for  analysis  of  explosive  and  explosive  by-product  concentrations  in  the  influent  and 
effluent  waters  in  each  wetland  cell.  General  trends  in  the  concentrations  with  time  will  be 
analyzed  and  compared  in  both  treatment  systems.  Because  there  may  be  different  evaporation 
and  transpiration  rates  in  both  systems,  which  would  affect  concentrations,  explosive  removal 
rates  will  be  determined  as: 

Removal  rate  (mg/m2/d)  =  [(flow  rate  into  each  system  (L/d))  x  (influent  concentration 
(mg/L))  -  (flow  rate  out  of  each  system  (L/d))  x  (effluent  concentration  (mg/L))]  /  (wetland 
area  (m2)) 

As  with  concentrations,  the  removal  rates  between  the  two  treatments  will  be  analyzed  for  their 
seasonal  trend  with  time  as  well  as  compared  to  one  another. 
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Removal  rates  will  be  plotted  against  loading  rates  into  each  wetland  cell.  The  loading  rate 
will  be  calculated  as: 

Loading  rate  (mg/m2/d)  =  [(flow  rate  into  each  system  (L/d)  x  (influent  concentration 
(mg/L)]  /  (wetland  area  (m2)). 

A  plot  of  removal  rates  vs  loading  rate  is  useful  to  assess  the  range  of  loading  rates  that  can  be 
effectively  treated  by  wetlands.  The  efficiency  of  explosive  compound  removal  will  be 
determined  by  how  closely  the  data  fits  a  1:1  line  in  a  plot  of  removal  rate  vs  loading  rate 
which  represents  100%  removal  efficiency. 


The  influent  and  effluent  data  from  each  wetland  cell  will  be  used  to  calculate  first-order  rate 
constants  assuming  plug  flow  hydraulics.  The  first-order  equation  for  plug  flow  hydraulic 
assumption  for  wetlands  can  be  shown  as  (Kadlec  and  Knight,  1995): 

In  [(Co  -  C*)  /  (Ci  -  C*)]  =  -y  (  k/q )  [Eq.  1] 

where  Co  is  the  outlet  concentration  of  pollutant  from  a  wetland,  Ci  is  the  inlet  concentration 
of  pollutant,  C*  is  a  background  level  of  pollutant,  k  is  the  first-order  rate  constant  with  units 
of  m/yr,  q  is  hydraulic  loading  rate  in  units  of  m/yr,  and  y  is  the  fraction  of  distance  fi-om  inlet 
to  outlet.  When  evaluating  concentrations  in  the  inlet  and  outlet,  as  Eq.  [1]  does,  y  equals  1. 
If  the  background  level  of  explosives  in  wetlands  is  assumed  to  be  zero,  rearranging  Eq.  [1] 
yields: 

k  =  -  q  In  (Co/Ci)  [Eq.  2] 

First-order  rate  constants  will  be  determined  from  each  set  of  inlet  and  outlet  concentrations 
from  each  wetland  cell  using  Eq.  [2].  The  dependency  of  k  with  time  will  be  evaluated  with 
regression  analyses. 


The  first-order  rate  constants  determined  from  Eq.  [2]  will  be  validated  with  transect  samples 
collected  during  intensive  sampling.  The  concentration  in  the  transect  samples  would  take 
the  place  of  Co  in  Eq.  [2]  and  y  would  be  the  fraction  of  distance  from  inlet  to  outlet. 

ln(C/Ci)  =  -y(k/q)  [Eq.  3] 
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Rearranging  Eq.  [3]  yields: 

C  =  exp  (  In  (Ci)  -  y  (k/q) )  [Eq.  4] 

A  plot  of  C  vs  y  will  be  constructed  using  the  k  value  determined  from  inlet  and  outlet  data 
from  Eq.  [2]  and  average  Ci  and  q  values.  The  plot  of  Eq.  [4]  would  be  expected 
concentrations  along  the  length  of  the  wetland  assuming  plug-flow  hydraulics  and  first-order 
removal  of  explosives.  The  actual  concentrations  from  the  transect  data  will  be  plotted  with 
the  calculated  concentrations  from  Eq.  [4]  to  validate  the  use  of  the  first-order  rate  constant  in 
Eq.  [2]  to  describe  the  removal  of  explosives  in  wetlands.  The  determination  of  k  values  from 
Eq.  [2]  and  subsequent  validation  of  the  k  values  with  transect  data  has  been  successfully 
conducted  for  several  wetlands  with  regards  to  suspended  solids,  BOD,  NH4,  and  P04  removal 
(Kadlec  and  Knight,  1995). 


The  first-order  rate  constants  determined  from  Eq.  [2]  assumes  the  existence  of  a  first-order 
plug-flow  reactor.  First-order  kinetics  in  a  plug-flow  reactor  is  often  assumed  for  constructed 
wetlands  for  wastewater  treatment.  However,  constructed  wetlands  rarely  exhibit  plug-flow 
hydraulics.  Rather  they  often  emulate  a  reactor  in  between  plug  flow  and  continuous  stirred 
tank  reactor  (CSTR).  Use  of  plug-flow  kinetic  constants  from  existing  constructed  wetlands  to 
newly  designed  wetlands  is  adequate  if  the  degree  of  mixing  in  the  newly  designed  wetland  has 
mixing  characteristics  equal  to  or  less  than  the  constructed  wetland  in  which  the  plug-flow 
kinetic  constant  was  obtained.  However,  if  the  new  wetland  has  better  mixing  than  the  existing 
wetland,  use  of  the  kinetic  constant  can  result  in  underdesigning  the  new  wetland  for  a  specific 
level  of  pollutant  in  the  effluent.  To  adequately  transfer  the  correct  rate  constants  for 
explosives  removal  from  the  demonstration  to  other  sites,  the  level  of  mixing  in  the 
demonstration  wetlands  will  be  assessed  with  tracers. 


With  tracer  testing,  the  number  of  CSTRs  a  wetland  emulates  can  be  obtained  by  plotting  the 
fractional  mass  of  tracer  leaving  the  wetland  (f(t))  vs  time  (t).  The  continuous  function  can  be 
shown  to  be: 

f(t)  =  N  /  (N- 1 )!  (N  t/NRT)  N- 1  exp(-N  t/NRT)  [Eq.  5] 
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where  N  is  the  number  of  CSTRs,  t  is  time,  and  NRT  is  nominal  retention  time.  The  nominal 
retention  time  is  the  volume  of  wetland  water  divided  by  inlet  flow.  Equation  5  can  be  plotted 
with  various  N  values  to  determine  which  N  value  results  in  the  best  fit  of  the  calculated 
function  to  actual  tracer  data.  The  best  mixed  reactor  is  1  CSTR  (N=l).  An  infinite  number 
of  CSTR  reactors  becomes  a  plug  flow  reactor  (N  =  infinity).  Many  surface  flow  wetlands  can 
be  modeled  to  3  CSTR  reactors  regardless  of  length  to  width  ratios  (Kadlec  and  Knight,  1995). 
For  subsurface  flow,  a  mixture  of  PFR  and  a  combination  of  CSTR  reactors  is  often  needed  to 
model  hydraulic  flow. 


Once  the  hydraulic  flow  through  the  wetland  cell  is  identified,  a  unitless  Damkohler  number 
can  be  calculated  from: 

Co/Ci  =  1  /  [  1  +  Da  /  N]N  [Eq.  6] 

where  N  is  the  number  of  CSTR  reactors  and  Da  is  the  Damkohler  number.  The  Damkohler 
number  is  equal  to  k/q,  where  k  is  the  first-order  rate  constant  and  q  is  the  hydraulic  loading 
rate.  Using  outlet  (Co)  and  inlet  (Ci)  concentrations  of  explosives  and  the  number  of  CSTR 
reactors  identified  in  the  tracer  test.  Da  can  be  calculated  from  Eq.  [6].  The  Da  constant  can 
then  be  used  to  calculate  an  intrinsic  rate  constants  as: 

kint  “  Da  (demo)  q  [Eq.  7] 


This  intrinsic  first-order  rate  constant  is  a  better  reflection  of  removal  rate  of  explosives  since 
the  actual  mixing  characteristics  of  the  wetland  is  taken  into  account  with  Da.  The  kjnt  can  be 
used  to  design  other  wetlands  without  making  assumptions  on  the  degree  of  mixing  of  the 
demonstration  wetland  and  any  newly  designed  wetland.  The  first-order  plug-flow  constants 
will  still  be  calculated  and  deemed  important  since  they  are  the  most  common  constants 
considered  in  wetlands  treatment  and  are  easily  calculated  from  influent  and  effluent  data.  The 
first-order  plug-flow  constants  will  be  compared  to  the  first-order  intrinsic  constants  that  take 
into  account  the  degree  of  mixing  in  the  wetland. 


Short  circuiting  of  water  through  the  wetland  can  be  evaluated  from  the  tracer  detention  time 
determined  from  the  residence  time  distribution  function  in  Eq.  [5].  If  the  tracer  detention 
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time  is  much  less  than  the  nominal  retention  time,  severe  short-circuiting  may  have  occurred  in 
the  wetland.  A  separate  tracer  test  will  be  conducted  to  further  evaluate  short-circuiting  by 
placing  5  wells  across  the  width  of  each  wetland  near  the  effluent  header.  Bromide  tracer  will 
be  added  to  the  influent  and  whole  water  column  samples  will  be  taken  in  the  5  wells  near  the 
effluent  with  time.  Bromide  concentrations  will  be  plotted  vs  time  in  each  of  the  5  wells  to 
determine  if  there  is  preferential  flow  occurring  in  the  wetlands. 


The  water  concentrations  of  explosives  and  related  by-products  are  the  most  critical  data  to 
successfully  achieve  the  objective  of  the  demonstration.  Supplementary  data  on  water 
chemistry,  such  as  nutrient  levels,  DO,  temperature,  redox,  EC,  and  pH,  will  be  correlated  with 
removal  rate  constants  and  explosive/by-product  concentrations  to  evaluate  the  cause  for 
greater  or  lesser  explosive/by-product  removal  in  a  given  wetland  system  with  time. 
Extraction  of  sediment  and  plant  samples  for  explosive/by-products  concentrations  will  be 
used  to  evaluate  fate  of  explosives  in  wetland  systems. 
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SECTION  8.0 


QUALITY  ASSURANCE  PLAN 


8.1  Purpose  and  Scone  of  the  Plan 

The  purpose  of  the  quality  assurance  plan  is  ensure  that: 

•  Sufficient  measurements  are  made  to  assess  the  effectiveness  of  the  proposed  treatment 
methods 

•  Samples  taken  are  representative  of  the  conditions  in  the  experimental  setup 
^  •  Samples  are  delivered  to  the  laboratory  for  analysis  without  deterioration 

•  Measurement  techniques  are  sufficiently  specific  to  measure  the  target  compounds 

•  Data  taken  are  reliable 

The  quality  assurance  plan  applies  to  all  activities  including  the  operation  of  the  demonstration 
facilities,  sampling,  and  laboratory  analysis  of  samples. 

8.2  Quality  Assurance  Responsibilities 

The  attached  organizational  chart.  Figure  10,  shows  the  TVA  organizations  providing  support 
to  the  project.  Responsibilities  of  staff  members  area  as  follows: 

•  The  Project  Manager  provides  overall  direction  for  the  project  and  ensures  staffing  is 
adequate  to  meet  project  goals  and  schedules. 
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TVA  Organinzations  Providing  Project  Support 


•  The  engineering  staff  reports  to  the  project  manager  and  is  responsible  for  performing 
detailed  design  engineering  and  construction,  producing  the  final  data  evaluation,  and 
reporting  on  project  activities. 

•  The  Wetlands  Manager  reports  to  the  Project  Manager  and  is  responsible  for  providing 
technical  direction  and  staff  for  development  of  processes  and  experimental  design.  He 
also  provides  oversight  of  field  operations. 

•  Wetlands  Facility  staff  (Muscle  Shoals)  reports  to  the  Wetlands  Manager  and  is 
responsible  for  designing  field  experiments  and  bench  scale  tests.  The  staff  also 
provides  technical  expertise  in  design,  operation,  and  assessment  of  the  field  test  facility. 

•  Field  Operation  Team  (Milan)  reports  to  the  Wetlands  Manager  and  is  responsible  for 
the  operation  of  test  facilities  and  documentation  of  experiments.  The  team  provides  for 
calibration  and  operation  of  test  equipment.  The  team  performs  field  sampling,  packages 
samples  for  shipment  to  the  analytical  laboratory,  and  documents  sampling  activities. 

•  The  Laboratory  Manager  reports  to  the  Project  Manager  and  is  responsible  for  providing 
project  analytical  oversight  and  for  final  data  integrity.  The  Laboratory  Manager  is  also 
responsible  for  providing  monthly  project  reports  to  the  Project  Manager. 

•  The  Quality  Assurance  Officer  of  ALFA  reports  to  the  Laboratory  Manager  and  has  no 
direct  responsibilities  in  testing  or  analysis  of  the  samples.  The  QA  Officer  is 
responsible  for  auditing  actions  and  documentation  to  ensure  adherence  to  this  Plan.  The 
QA  Officer  is  responsible  for  providing  quarterly  quality  control  data  reports  to  the 
laboratory  manager. 

•  Research  chemists  and  research  scientists  report  to  the  Laboratory  Manager  and  are 
responsible  for  planning,  design,  testing,  and  documentation  of  the  various  sub-projects 
assigned  to  them.  They  are  responsible  for  producing  periodic  progress  reports  to  the 
laboratory  manager.  They  are  responsible  for  review  of  data  falling  under  their  areas  of 
responsibility. 
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•  Chemical  laboratory  analysts  and  technicians  report  to  the  Laboratory  Manager  and  are 
responsible  for  following  procedures  and  instructions  to  provide  analytical 
measurements  required  in  the  course  of  the  project.  They  are  responsible  for  review  of 
the  data  they  produce,  documentation  of  analytical  runs,  and  equipment  maintenance. 

8.3  Data  Quality  Parameters 

8.3.1  Accuracy 

Percent  recovery,  standard  deviation,  and  other  commonly  used  statistical  indicators  of 
accuracy  are  to  be  calculated  as  defined  in  Chapter  1  of  SW-846, 3rd  Edition. 

8.3.2  Precision 

Relative  percent  difference,  standard  deviation,  and  other  commonly  used  statistical  indicators 
of  precision  are  to  be  calculated  as  defined  in  Chapter  1  of  SW-846, 3rd  Edition. 

8.3.3  Method  Detection  Limit.  Method.  Quantitation  Limit 

Method  Detection  Limits  shall  be  calculated  as  defined  in  Title  40,  Code  of  Federal 
Regulations,  Part  136,  Appendix  A,  "Definition  and  Procedure  for  the  Determination  of  the 
Method  Detection  Limit "  -  Revision  1.11. 

Method  Quantitation  Limits  are  defined  as  five  times  the  Method  Detection  Limit  as  in 
Chapter  1  of  SW-846,  3rd  Edition  or  as  the  lowest  point  used  in  making  the  calibration  curve, 
whichever  is  higher. 

8.4  Calibration  Procedures.  Quality  Control  Checks,  and  Corrective  Action 

The  precision  and  accuracy  of  analytical  procedures  will  be  demonstrated  before  they  are  used 
for  analysis  of  samples.  Any  modifications  to  approved  methods  will  be  documented  in  a 
written  modification  of  the  procedure.  Any  modifications  found  to  be  necessary  will  be 
reviewed,  approved,  and  promulgated  to  those  performing  the  work  as  written  procedures  in 
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accordance  with  ALEA  Procedure  GLP-0001  "Laboratory  Procedure  Preparation"  and  GLP- 
0003,  "Procedure  Preparation  and  Distribution." 

Under  the  requirements  of  Chapters  1  and  4  of  SW-846  and  the  further  specific  requirements 
of  Method  8330,  a  variety  of  quality  control  samples  shall  be  run  as  specified  below  when 
analyzing  by  HPLC,  CE,  IC,  or  FIA. 

8.4.1  Initial  Calibration  Procedures 

8.4.1.1  Laboratory  Instrumentation 

The  calibration  frequencies  and  tests  required  in  Method  8330  and  Method  8000 A  (as 
referenced  by  Method  8330)  shall  be  the  guidelines  for  calibration  of  the  equipment  used  in  the 
HPLC  ,CE,  IC,  and  FIA  methods. 

8.4.1.2  Setup  PC 

General 


ALEA  must  demonstrate  that  all  glassware  and  reagents  are  free  of  interferences  by  running 
blank  samples.  Blanks  should  include  acetonitrile,  water,  methanol,  buffers  or  any  other 
solvents  used  in  the  process. 

ALEA  must  run  an  initial  QC  check  sample  set  of  known  concentration  to  ensure  method 
precision  and  accuracy  are  defined. 

Retention  time  windows  must  be  established  (not  applicable  to  FIA). 

Each  analyst  must  demonstrate  the  ability  of  generate  acceptable  results  with  the  methods  by 
utilizing  proficiency  samples  or  standard  reference  material. 
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Method  Detection  Limits 


ALEA  must  determine  method  detection  limits  for  each  target  compound. 


Retention  Time  Windows 


For  HPLC  analysis,  three  injections  are  made  of  each  analyte  during  a  72-hour  period  and 
retention  times  are  determined.  Their  means  and  standard  deviations  are  calculated.  Plus  or 
minus  three  standard  deviations  from  the  mean  value  is  to  be  used  as  the  retention  time 
window  for  each  analyte.  Reference  section  7.5  of  Method  8000A.  When  a  new  column  is 
installed,  retention  time  windows  must  be  determined.  Some  commercial  peak-identification 
software  only  allow  one  window  per  set  of  anal5des.  In  this  case,  the  largest  window  shall  be 
utilized. 

Retention  times  are  more  variable  for  CE.  Quality  requirements  are  not  yet  known  for  this 
technique. 

For  IC,  retention  time  windows  will  be  set  according  to  manufacturer’s  recommendation. 

Method  Accuracy  and  Precision 

A  quality  control  check  sample  (laboratory  control  sample)  containing  each  analyte  of  interest 
but  made  independently  from  the  calibration  standards  shall  be  run  four  times.  The  average 
recoveiy  and  its  standard  deviation  shall  be  calculated  for  each  analyte.  The  recovery  should 
fall  between  90  and  1 10%.  The  relative  standard  deviation  should  be  10%  or  less. 

Any  analyte  which  falls  outside  limits  shall  be  analyzed  again  in  a  similar  manner  after 
problems  are  resolved.  (Reference  section  8.6  of  Method  8000A.) 
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8.4.1.3  Field  Instrumentation 


Field  instrumentation  (pH,  conductivity,  dissolved  oxygen,  and  redox  potential)  shall  be 
calibrated  according  to  manufacture’s  instructions.  Specifically,  pH  meters  shall  be  calibrated 
with  two  commercially  purchased  buffer  solutions  which  bracket  the  expected  range  of 
measurements. 

8.4.2  Continuing  Calibration  Procedures 

8.4.2.1  Method  8000A/8330  Calibration  PC 

Reference  Method  8000A  Section  7.4  and  Method  8330  Section  7.3 

For  HPLC,  calibration  will  be  performed  in  triplicate  with  standards  of  five  concentrations 
over  the  range  of  interest  or  range  of  linear  response  of  the  device.  The  lowest  concentration 
should  be  approximately  equal  to  the  method  detection  limit. 

For  HPLC,  at  the  beginning  of  each  day,  the  midpoint  calibration  standard  will  be  analyzed  in 
triplicate.  The  response  factor  for  the  average  of  these  three  points  must  be  within  15%  of  the 
response  factor  for  the  initial  calibration.  If  not,  the  machine  will  be  recalibrated.  Then  at 
least  eveiy  ten  samples  and  at  the  end  of  the  run,  a  single  midpoint  calibration  standard  will  be 
run.  The  response  factors  for  these  must  be  within  15%  of  the  mean  daily  initial  response 
factor.  Those  groups  of  ten  samples  preceding  and  following  a  midpoint  calibration  check 
which  fall  outside  the  1 5%  limits  will  be  reanalyzed  after  a  new  curve  is  prepared. 

For  HPLC,  a  daily  retention  time  window  shall  be  calculated  for  each  analyte  using  the  mean 
retention  time  from  the  initial  midpoint  calibration  standard  plus  or  minus  three  standard 
deviations  as  determined  in  the  set-up  QC  section.  If  the  retention  time  for  any  analyte  from 
subsequent  midpoint  calibration  standards  falls  outside  the  window,  those  sets  of  ten  samples 
analyzed  preceding  and  following  that  midpoint  calibration  standard  must  be  reanalyzed  after 
the  problem  is  resolved. 
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SA.2.2 


Alternate  Calibration  for  Unstable  Operating  Conditions  for  IC  or  FIA 


Calibration  will  be  performed  with  standards  of  five  concentrations  at  the  beginning  of  each 
day  run  singly.  Concentrations  will  be  as  in  6. 1.2.1.  '  A  midpoint  calibration  standard  will  be 
run  at  least  every  10  samples  and  at  the  end  of  the  run  throughout  the  day.  Any  group  often 
samples  preceding  and  following  a  midpoint  calibration  check  which  falls  outside  the  15% 
limits  will  be  reanalyzed 

8.4.2.3  Calibration  for  CE 

Calibration  will  be  performed  with  standards  of  five  concentrations  at  the  beginning  of  each 
day  run  singly.  Concentrations  will  be  according  to  manufacturer’s  recommendations.  A 
midpoint  calibration  standard  will  be  run  at  least  every  10  samples  and  at  the  end  of  the  run 
throughout  the  day.  Any  group  of  ten  samples  preceding  and  following  a  midpoint  calibration 
check  which  falls  outside  the  15%  limits  will  be  reanalyzed 

8.4.2.4  Field  Instrumentation  OC 

Field  instrumentation  quality  control  checks  should  be  performed  by  measuring  the  calibrating 
solution  immediately  after  calibration  to  ensure  instrument  response  is  as  expected. 

In  the  case  of  conductivity  and  pH,  solutions  prepared  separately  from  the  calibration 
standards  should  be  used  for  this  check  instead. 

Dissolved  oxygen  meters  have  no  calibrating  solution.  A  vigorously  shaken  water  solution 
will  be  used  as  a  check.  Shaking  saturates  water  with  oxygen 

8.4.3  Method  Blanks 


For  NPLC,  CE,  IC,  and  FIA,  one  method  blank  shall  be  run  with  each  batch. 
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8.4.4 


Spike  Samples 


For  NPLC,  CE,  IC,  and  FIA,  one  matrix  spike  shall  be  run  with  each  batch. 

8.4.5  Laboratory  Control  Samples 

For  NPLC,  CE,  IC,  and  FIA,  one  quality  control  check  sample  shall  be  run  with  each  batch. 

8.4.6  Duplicate  Samples 

For  NPLC,  CE,  IC,  and  FIA,  one  duplicate  or  matrix  spike  duplicate  shall  be  run  with  each 
batch 

8.4.7  Definitions 


Batch  -  Usually  a  group  of  no  more  than  20  samples  of  the  same  matrix  prepared  or  extracted  at 
the  same  time  with  the  same  reagents. 

Note:  If  ALEA  determines  that  use  of  automatic  sample  changers  may  be  optimized  by  inclusion 
of  more  samples  in  a  batch,  up  to  24  samples  may  be  counted  as  a  batch. 

Method  Blank  -  A  sample  of  clean  reagent  carried  through  preparation  and  extraction  in  the 
same  manner  as  samples.  One  method  blank  is  run  with  each  batch. 

Surrogates  -  Chemicals  not  expected  to  be  preset  in  the  samples  to  be  analyzed  but  with 
chemical  composition  and  behavior  similar  to  the  analytes  under  consideration.  Surrogates  are 
added  before  preparation  and  extracticm  to  each  test  sample  and  quality  control  sample  in  a 
batch.  Surrogate  recovery  is  used  to  assess  matrix  effects  and  to  monitor  the  performance  of  the 
extraction  and  analytical  system.  (Note-use  of  surrogates  for  CE  is  a  slightly  different  topic 
firom  HPLC.  As  we  become  familiar  with  the  technique,  this  paragraph  may  have  to  be 
amended.) 
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Matrix  Spike  •  An  aliquot  of  a  sample  spiked  Wth  a  known  concentration  of  all  target  analytes. 
Spike  concentration  is  set  to  read  at  five  times  the  method  quantitation  limit  in  the  sample  or 
about  the  midpoint  of  the  calibration  curve.  One  matrix  spike  is  run  for  each  batch.  Spiking 
occurs  prior  to  sample  preparation  and  analysis. 

Matrix  Spike  Duplicate  -  A  second  aliquot  of  the  same  sample  treated  in  the  same  manner  as 
the  matrix  spike. 

Duplicate  -  A  second  aliquot  of  a  sample  taken  independently  through  extraction  and  preparation 
before  analysis. 

8.4.8  Other  OC  Samples 

When  called  for  in  the  method,  surrogates  should  be  added  to  each  sample,  blank,  and  quality 
control  sample  before  extraction  or  preparation. 

The  sampling  organization  may  submit  field  blanks,  field  duplicates,  reagent  blanks,  or  trip 
blanks  as  instructed  in  die  sampling  plan.  ALEA  shall  count  these  as  samples  in  determining 
batch  size. 

8.4.9  Data  Reduction.  Validation,  and  Reporting 

8.4.9.1  Data  Reduction 


Analytical  data  reported  as  a  result  of  this  project  shall  be  calculated  and  reduced  on  vendor- 
supplied  chromatographic  software.  If  that  software  is  not  adequate  to  perform  all  calculations, 
any  spreadsheets  or  programs  developed  to  perform  the  calculations  shall  be  documented  in 
accordance  with  ALEA  procedure  GLP-0017,  "Control  of  Changes  to  Software." 

Chemical  laboratory  analysts  are  responsible  for  calculation  and  reduction  of  data. 
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8.4.9.2 


Data  Validation 


Group  supervisors  or  team  leaders  (analytical  chemists  or  research  chemists)  are  responsible  for 
data  validation.  They  are  responsible  for  review  and  validation  of  analytical  data  produced  in 
the  project. 

In  supervisory  review,  data  may  be  accepted  on  a  “use  as  is”  basis  even  though  quality  control 
checks  fiill  outside  limits  provided  a  suitable  technical  basis  is  documented  and  the  sample  data 
are  prc^rly  coded  when  reported. 

8.4.9.3  Data  Reporting 

Analytical  data  are  to  be  reported  in  units  of  micrograms  per  liter  for  liquid  samples.  Any 
results  for  solid  samples  should  be  reported  as  micrograms  per  kilogram  dry  weight.  When 
moisture  determinations  are  not  possible,  results  should  be  reported  either  as  micrograms  per 
kilogram  wet  weight  or  some  other  indication  shall  be  given  to  indicate  wiiat  basis  was  used  in 
rq)orting  results.  Method  detectimi  limits  shall  be  reported  or  made  available  for  each  run. 
Surrogate  recovery,  recovery  of  matrix  spikes,  and  recovery  of  quality  control  samples  shall  be 
calculated  and  reported  as  percentages. 

Records  of  eTqieriments  and  analyses  shall  be  maintained  for  a  period  of  three  years  after  the  end 
of  the  project.  By  the  ALEA,  a  duplicate  copy  of  all  records  shall  be  provided  to  the  USAEC, 
Environmental  Technology  Division.  This  shall  include  machine  printouts  or  chromatogram 
traces,  logbooks,  notebooks,  logsheets,  standard  material  use  logs,  raw  data  calculation  sheets, 
etc.  Ccnnputer  media  utilized  to  store  analytical  file  backups  or  raw  data  files  shall  be  stored  for 
the  lifetime  of  the  project  plus  one  year  due  to  the  limited  lifetime  of  computer  storage  media. 

8.4.10  Corrective  Action 


Corrective  actions  arising  from  nonconformance  determined  in  the  course  of  audits  or  analysis  of 
performance  evaluation  samples  shall  be  documented  and  tracked  to  completion. 
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8.5  Calculation  of  Data  Quality  Indicators 

Data  quality  indicators  shall  be  calculated  as  in  Ch^ter  1  of  SW-846, 3rd  Edition. 

8.6  Performance  and  System  Audits 

8.6.1  Performance  Audits 

For  target  compounds  and  NPDES  compounds,  the  ALEA  Quality  Assurance  Officer  may 
introduce  unknown  quality  control  samples  at  a  suitable  frequency,  provided  reference  material 
is  available  for  constructing  the  samples.  (  Note:  The  lack  of  availability  for  commercially 
produced  standard  reference  materials  may  make  this  impossible  for  all  analytes.)  Purchased 
quality  control  sample  sets  from  reliable  vendors  should  also  be  utilized  for  NPDES  compounds. 

USAEC  may  introduce  blind  quality  assurance  samples  into  the  analytical  stream  at  their 
discretion. 

For  NPDES  compounds,  ALEA  shall  participate  in  each  EPA  Water  Pollution  Study  for  each 
analyte  studied  in  diis  project.  ALEA  shall  investigate  any  analyte  felling  outside  warning  or 
control  limits  and  report  findings  in  writing  to  the  QA  Officer. 

8.6.2  On-Site  System  Audits 

The  ALEA  Quality  Assurance  (QA)  Officer  will  periodically  inspect  logs,  records,  printouts, 
results  of  quality  control  checks,  documentation,  case  narratives,  research  notebooks,  and  other 
quality  related  aspects  of  the  project  to  ensure  detailed  compliance  is  in  effect.  Results  of  these 
inspections  or  internal  audits  will  be  reported  in  writing  to  the  Laboratory  Manager. 
Nonconformances  will  be  documented  and  tracked  in  accordance  with  ALEA  Procedure  GLP- 
0005,  "NonoMiformance  and  Corrective  Actions." 
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QA  Audits,  site  inspections,  surveillances,  or  performance  evaluations  (cross-check  samples) 
may  be  performed  by  USAEC  during  the  course  of  the  project. 

8.6.3  Contingency  Laboratory 

No  contingency  laboratory  has  been  identified. 

8.7  Quality  Assurance  Reports 

8.7.1  Status  Reports 

TVA’s  project  manager  will  provide  monthly  progress  reports  to  USAEC  which  will  contain  a 
summary  of  accomplishments  and  a  discussion  of  significant  problems  and  their  resolution.  It 
will  also  contain  a  discussion  of  any  Nonconformances  and  the  corrective  actions  being  taken 
to  resolve  them. 

A  quarterly  quality  control  data  report  shall  be  written  by  the  ALEA  QA  Officer  addressing; 

•  Changes  in  this  QA  Project  plan 

•  Changes  in  analytical  procedures 

•  Summary  of  QC  program  results 

•  Summary  of  training 

•  Results  of  audits 

•  Results  of  performance  sample  evaluations 

•  Data  quality  assessment  in  terms  of  precision,  accuracy,  completeness,  and  MDLs 

•  Discussion  of  whether  QA  objectives  were  met 

8.7.2  Audit  Reports 

Results  of  internal  audits  shall  be  reported  in  writing  to  the  project  manager  within  10  working 
days  of  the  completion  of  the  audit. 
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8.8  Data  Management  and  Analysis 

Records  of  experiments  and  analyses  shall  be  maintained  for  a  period  of  three  years  after  the 
end  of  the  project.  This  shall  include  machine  printouts  or  chromatogram  traces,  logbooks, 
notebooks,  logsheets,  standard  material  use  logs,  raw  data  calculation  sheets,  etc.  Computer 
media  utilized  to  store  analytical  file  backups  or  raw  data  files  shall  be  stored  for  the  lifetime 
of  the  project  plus  one  year  due  to  the  limited  lifetime  of  computer  storage  media.  Analytical 
data  packages  for  the  project  shall  include; 

•  Sample  description  or  identification  information 

•  Sample  analytical  results  with  surrogate  recoveries 

•  Quality  control  sample  results  with  surrogate  recoveries  and  percent  recovery  of  known 
compounds 

Sufficient  data  will  be  maintained  such  that  every  analytical  result  could  be  reconstructed  and 
every  decision  in  development  of  the  written  procedures  can  be  substantiated. 

Unusable  data  shall  not  be  reported.  Data  are  unusable  when  quality  control  samples  or 
quality  control  checks  fail;  however,  the  records  for  these  attempts  at  analysis  shall  be 
maintained  as  will  the  relevant  documentation.  Under  some  conditions,  data  may  be  reported 
as  not  detected  even  though  quality  control  checks  fail,  this  will  be  considered  sufficient, 
provided  they  are  properly  coded  and  the  technical  basis  to  report  them  is  recorded.  The 
relevant  Data  Qualification  Codes  are  as  follows: 

SM  -  Surrogate  recovery  out  of  limits.  Matrix  effect  suspected. 

SD  -  Surrogate  recovery  low  due  to  dilution.  (Analyte  concentration  was  so  high  that  the 
sample  had  to  be  diluted  to  be  analyzed.) 

NA  -  Compound  Not  Analyzed 

ND  or  <MDL  -  Compound  not  detected  (value  falls  less  than  Method  Detection  Limit) 
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TR  or  Trace  -  Compound  present  at  trace  level,  indicated  but  less  than  MDL. 


MX  -  Matrix  spike  or  matrix  spike  duplicate  recovery  was  outside  limits  due  to  suspected 
matrix  effects. 


NDQ  -  Compound  not  detected  (value  fells  less  than  Method  Detection  Limit)  but  quality 
control  checks  fell  outside  acceptance  lumts. 
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A-1.0  GENERAL 


The  project  is  being  executed  in  two  phases.  Phase  I  involved  a  series  of  plant  screening  and 
treatability  studies  conducted  off  site.  During  Phase  I,  standard  methods  were  developed  to 
evaluate  the  ability  of  aquatic  macrophytes  (large-aquatic-plants)  to  lower  the  contaminant  levels 
of  TNT,  RDX,  and  related  compounds  in  explosives-contaminated  water.  Then,  a  variety  of 
submergent  and  emergent  aquatic  macrophytes  were  screened  for  their  ability  to  remediate  the 
r/mtaminatftH  water.  Finally,  treatability  studies  were  undertaken  to  test  the  performance  of 
various  wetland  configurations.  In  Phase  H,  the  field  demonstration  system  will  be  designed, 
installed  at  MAAP,  mcmitored,  and  evaluated  firom  both  a  technical  and  economic  perspective. 

The  demonstration  system  will  consist  of  two  constructed  wetlands  (figure  A-1).  The  first  will 
be  a  subsurfiice  flow  (SSF)  type  wetland,  or  gravel  bed  system,  and  the  second  will  be  a  surface 
flow  type  wetland  (more  commonly  referred  to  as  a  lagoon).  Four  wetland  cells  will  be 
constructed  with  each  wetland  system  consisting  of  two  cells.  Construction  of  the  four  wetland 
cells  will  utilize  pre-foimed  poly  panels  bolted  together  to  form  above  ground  cells.  Some 
excavatitm  will  be  required  in  order  to  obtain  additional  cell  depth  as  well  as  to  assure  adequate 
gravity  flow  between  cells.  In  addition  aU  cells  will  require  some  excavation  and/or  fill  to 
compoisate  for  grade  variations  of  the  site.  Bracing  and  backfilling  with  soil  will  provide 
insulation  and  support  for  the  above  ground  portion  of  the  panels. 

The  cells  will  consist  of  a  double  lined  system  with  leak  detection.  After  proper  excavation  and 
the  cell  walls  are  in  place,  the  first  liner  will  be  installed,  which  will  serve  as  the  secondary 
containment  for  the  cells.  On  top  of  this  bottom  liner,  3  inches  of  gravel  will  be  placed,  followed 
by  the  second  liner,  vriiich  will  serve  as  primary  containment  for  the  cells.  A  visual  leak 
detection  system  will  be  provided  between  the  two  liners  to  monitor  the  integrity  of  the  liners. 
Each  liner  will  have  geotextile  fobric  installed  on  both  sides  for  puncture  protection,  and  extend 
up  over  the  top  of  the  cells  walls  and  secured.  Piping  penetrations  through  the  liners  will  be 
maHc;  with  mamifiichire  approved  boots.  After  installation  of  the  liners  and  all  pipe  penetrations, 
and  prior  to  the  placem^t  of  gravel  or  soil,  the  cells  shall  be  filled  with  water  to  a  level  above 
the  highest  pipe  penetration,  for  leak  testing. 
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PVC  piping  will  be  used  for  the  influent  and  effluent  headers,  as  well  as  the  level  control  and 
sampling  wells  throughout  the  cells.  These  components  will  be  placed  in  the  cells  and  then  the 
gravel  (gravel  bed  system)  or  soil  (lagoon  system)  will  be  installed.  For  freeze  protection,  most 
piping  will  be  buried  in  trenches  or  submerged  inside  the  cells.  The  small  amount  of  exposed 
piping  required  will  be  high  density  polyethylene  (HDPE)  due  to  it’s  high  resistance  to  rupture 
caused  by  freezing  temperatures. 

All  effluent  flow  from  the  cells  will  pass  through  granulated  activated  carbon  columns  (GAC) 
prior  to  disdiaige  to  the  sewer.  Sample  connections  will  be  provided  to  monitor  the  final  effluent 
for  removal  efficiency  as  well  as  the  useful  carbon  life.  In  order  to  have  a  gravity  flow  effluent 
form  the  cells,  the  GAC  coliunns  will  be  housed  in  a  shallow  pit.  A  watertight,  insulated 
enclosure  will  be  provided  over  the  pit  and  heated  during  freezing  weather. 

To  access  sampling  points  within  the  lagoons,  two  boat  decks,  compete  with  boats,  will  be 
installed  on  the  sides  of  the  lagoons  (Figure  A-1).  The  boat  deck  will  serve  as  both  a  place  to 
secure  and  decontaminate  the  boats  as  well  as  a  location  to  decontaminate  equipment  used  to 
sample  the  lagoons.  The  floor  of  the  boat  decks  will  be  sloped  and  covered  with  geotextile  fobric 
such  that  liquids  on  the  surface  of  the  floor  will  flow  into  the  lagoons. 

Access  to  sampling  points  widiin  the  SSF  wetland  is  obtained  by  simply  walking  upon  the  gravel 
bed  of  the  wetland  or  by  walking  along  the  sides  of  the  wetland  area.  (The  water  level  will  be  1- 
2  inches  below  the  gravel  beds). 

The  wetlands  thonselves  will  be  install  within  the  boundaries  of  K-line  at  Milan.  K-line  is 
currently  an  inactive  site  and  it  secured  by  a  security  fence.  Due  to  it’s  inactive  status,  no  Milan 
personnel  routinely  woric  in  the  area  surrounding  the  demonstration  site.  The  security  fence  is 
expected  to  prevent  unauthorized  personnel,  wildlife  (large  animals),  and  livestock  from  entering 
the  area  surrounding  the  demonstration  site. 
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FIGURE  A1 

LOCATION  OF  SAMPLING  BOAT  STORAGE  DECKS 
AT  DEMONSTRATION  SITE 


The  overall  risks  associated  with  Phase  1  and  n  operations  include; 


•  Low  risk  to  those  being  in  (or  near)  the  area  vriiere  low  concentrations  of  explosive 
materials  are  handled. 

•  Moderate  risk  of  accidental  ingestion  of  explosive  contaminated  water. 

•  Moderate  risk  of  £U1  and  trip  hazards  as  related  to  exposed  piping. 

•  Moderate  risk  of  back  injury/strains  from  lifting  heavy  objects. 

•  Moderate  risk  of  pinches,  screes,  cuts,  and  abrasions. 

•  Moderate  risk  exists  from  ha^arHs  associated  with  heat  stress  (heat  cramps,  heat 
exhaustion,  heat  stroke)  and  hypothermia. 

•  Low  risk  of  being  struck  by  heavy  equipment 

•  Low  risk  of  inhalation  from  dust  hazards 

•  Low  risk  of  drowning 

•  Low  to  moderate  risk  of  snake  and  spider  bites 

Risks  will  be  minimized  by  following  safe  work  practice  procedures  and  standard  operating 
procedures  during  the  construction  phase  and  by  the  addition  of  decontamination  procedures 
during  the  demonstration  phase. 

TVA’s  site  manager  will  report  to  MAAP  Commanding  Officer  with  indirect  reporting  to 
MAAP  Safety  Director.  All  TVA  field  personnel  will  be  under  fimctional  control  of  TVA's  site 
manager. 
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A-2.0  KEY  PERSONNEL 


Milan  Army  Ammunition  Plant: 
Position 

MAAP  Government  Contact 
MAAP  LMOS  Contact 
MAAP  Safety  Director 


Pat  Brew 
Mike  Robinson 
Bill  Bible 


Name 


Tennessee  Valley  Authority: 

Position 
Project  Manager 
Site  Manager 
Safety  Director 


Name 

Rick  Almond 
Steven  Coonrod 
Steven  Coonrod 


A-7 


Phone  Number(s) 

(901)686-6291 
(901)  686-6727 
(901)686-8482  or  6681 


Phone  Number(s) 

(205)  386-3030 

(205)  386-2929  or  (205)  810-2167 
(205)  386-2929  or  (205)  810-2167 
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MAPS  OF  WORK  AREAS 


Figures  1  tiu'ough  4  of  the  Demonstration  Plan  (Sections  1.0  and  3.0)  indicate  the  areas  within 
MAAP  in  which  TVA  personnel  will  be  working.  Most  of  the  work  will  be  within  these 
boundaries.  Visits  to  other  parts  of  MAAP  may  require  a  guide  or  escort. 
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A-4.0 


PERSONNEL  PROTECTIVE  CLOTHING  AND  EQUIPMENT 


A-4.1  GENERAL 

As  a  mimmum,  the  Milan  Army  Ammunition  Plant  Accident  Prevention  Program  and  the  TVA 
Environmental  Research  Center’s  Chemical  Hygiene  Plan  (Attachment  A-14.1)  will  serve  as 
TVA's  perstxmel  protective  clothing  and  equipment  guide.  All  protective  clothing  and  equipment 
must  meet  the  minimum  standards  prescribed  by  ANSI,  OSHA  and  TVA. 

A-4.2  RESPONSIBILITIES 

The  TVA  site  manager  will  have  overall  responsibility  to  ensure  that  ail  TVA  personnel  utilize 
the  protective  clothing  and  equipment  prescribed  of  a  particular  job.  Each  individual  shall  be 
£imiliar  with  the  necessary  clothing  and  equipment  to  do  their  job  and  shall  keep  all  items 
serviceable  at  all  times. 

Any  faulty  equipmrat  shaU  be  reported  to  the  appropriate  TVA  personnel  for  repairs  and  or 
replacement.  TVA  personnel  shall  not  attempt  to  rqjair  any  equipment  other  than  that  belonging 
to  TVA. 

A-4.3  SITE  CONTAMINATION 


The  soil  at  the  area  selected  for  the  demonstration  will  be  monitored  for  contamination  with 
hazardous  materials.  The  monitoring  effort  will  consist  of  collecting  soil  samples  at  the 
demonstration  site  and  analyzing  those  samples  for  the  presence  of  hazardous  materials  both 
before  and  after  the  demonstration.  The  monitoring  effort  will  be  performed  by  the  of  U.S. 
Army/operatmg  contractor  rqrresentatives  at  Milan.  To  date,  Jan  30  1996,  the  Army  had 
indicated  that  they  have  no  reason  to  believe  that  the  soil  at  the  demonstration  site  is 
contaminated  with  any  hazardous  material.  However,  actual  collection  of  soil  had  not  yet 
occurred.  Construction  of  the  demonstration  fecility  will  not  commence  prior  to  approval  from 
the  Army  and  certification  that  the  soil  is  not  contaminated.  Should  it  be  determined  that  the  soil 
is  contamiitated,  procedures  will  be  put  in  place  to  protect  the  construction  workers  and  to 
decontaminate  construction  equipment. 
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The  fete  of  the  wetlands  fecility,  after  the  demonstration,  has  not  been  decided.  Hence, 
procedures  for  decontaminating  and  decommissioning  the  demonstration  unit  are  considered 
outside  the  scope  of  this  test  plan. 

A-4.4  SITE  CONTROLS 


After  the  construction  phase,  and  prior  to  beginning  the  demonstration,  TVA  will  establish  site 
controls.  These  controls  will  consist  of  a  designation  of  work  areas  for  sampling  collection  and 
decontamination  of  equipment/personnel.  The  most  likely  work  area  will  consist  of  the  area 
immediately  surrounding  the  tek  cells.  In  designating  the  work  areas  TVA  will  take  into 
consideration  the  need  to  minimize  work  area  size  as  well  as  the  need  to  safely  obtain  samples 
and  maintain  the  health  of  the  wetlands. 

Movement  within  the  woric  area  will  be  restricted  to  personnel  directly  involved  in; 

•  Assessing  or  maintaining  the  wetlands, 

•  Obtaining  samples. 

Access  to  the  work  areas  will  be  restricted  by  the  use  of  access  restriction  tape  and  signs 
indicating  that  access  to  fee  work  area  is  restricted.  The  presence  of  fee  existing  security  fence 
aroimd  K-line  will  provide  additional  control  by  limiting  access  to  fee  demonstration  site. 

A-4.5  DECONTAMINATION  MEASURES 


Equipment/personnel  decontamination  will  occur  on  fee  boat  deck  and/or  on  gravel  bed  of  fee 
SSF  wetlands.  Each  of  fee  two  lagoons  will  be  equipped  with  boats  for  sampling.  The  boats 
will  be  stored  on  decks  located  along  lagoons  so  that  contaminated  water-from  fee  boats  will 
drain  into  fee  lagoons  (Figure  A>1).  All  materials  leaving  fee  cell  will  be  placed  on  a  sheet  of 
linfir  so  contaminated  water  can  be  collected  and  returned  to  fee  treatment  system.  All  rinse 
water  will  be  collected  and  returned  to  fee  experimental  cell  or  passed  through  fee  carbon 
treatment  system. 
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When  feasible,  equipment/personnel  being  decontaminated  will  be  decontaminated  at  the  cell 
being  sampled.  However,  plant  density  on  the  SSF  cells  may  restrict  the  ability  to  decontaminate 
on  the  gravel  beds  of  the  SSF  cells.  In  this  instance  equipment  needing  decontamination  will  be 
placed  in  a  plastic  container  (to  prevent  dripping  contaminated  water  onto  the  soil)  and  be 
decontaminated  at  one  of  the  boat  decks  anached  to  the  lagoons.  Decontamination  of  personnel 
at  the  SSF  cells  is  not  expected  to  be  a  serious  problem  given  that  personnel  cannot  fall  into  the 
water. 

.\11  equipment  in  contact  with  contaminated  water  will  be  decontaminated  by  washing  three 
times  with  distilled  water  using  a  common  garden  type  hand  sprayer.  Distilled  water  will  be 
used  in  preference  to  chlorinated  water  which  could  detrimentally  affect  single  celled  organism 
in  the  test  cells. 

Given  that  the  primary  hygiene  concern  is  the  presence  of  water  that  may  not  meet  drinking 
water  standards,  the  primary  decontamination  personnel  will  under  go  is  the  rinsing  of  hands 
prior  to  leaving  the  designated  work  area.  Decontamination  will  be  achieved  by  a  rinsing  of  the 
hands  three  times  with  distilled  water  via  the  use  of  a  common  garden  type  hand  sprayer. 

However,  given  that  the  open  lagoons  provide  an  opportunity  to  fall  into  the  contaminated  water, 
personnel  having  body  contact  with  the  contaminated  water  will  be  stripped  of  all  clothing  and 
rinsed  three  times.  The  contaminated  clothing  will  be  secured  in  a  plastic  bag  and  taken  to 
Milan’s  laundry  for  cleaning.  Replacement  clothing  will  be  provided  onsite. 

A-4.6  SAMPLING  ACTIVITIES 


Sampling  activities  will  involve  the  collection  of  water,  soil,  and  plant  samples  at  various 
location  around  the  demonstration  site  (see  section  6.0  of  test  plan  for  a  detailed  listing  of 
samples  to  be  obtained).  Risks  associated  with  theses  activities  include: 

•  Moderate  risk  of  accidental  ingestion  of  explosive  contaminated  water. 

•  Moderate  risk  of  snake  and  spider  bites. 
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•  Moderate  risk  of  fall  and  trip  hazards  as  related  to  exposed  piping. 

•  Moderate  risk  of  pinches,  scrapes,  cuts,  and  abrasions. 

•  Moderate  risk  from  hazards  associated  with  heat  stress  (heat  cramps,  heat  exhaustion, 
heat  stroke)  and  hypothermia. 

•  Low  risk  of  drowning. 

* 

The  samples  being  obtain  are  not  likely  to  be  highly  toxic,  under  extreme  pressure,  or  present 
at  unusually  low  or  high  temperatures.  However,  the  presence  of  low  levels  of  explosive 
contaminated  water  will  dictate  prudent  handling  to  insure  against  accidental  ingestion  and 
decontamination  procedures  will  be  followed  (see  section  4.5). 

Normally  sample  collection  will  be  achieve  by  walking  to  the  sampling  site  and  obtaining  the 
sample.  At  the  lagoons,  however,  samples  will  be  obtained  by  entering  a  boat  and  rowing  to 
the  appropriate  location  within  the  lagoon.  This  procedure  opens  up  an  increase  in  the 
probability  of  accidental; 

•  Emergence  in  contaminated  water, 

•  Ingestion  of  contaminated  water 

•  Drowning 

Given  that  the  level  of  e.xpiosive  contamination  is  low,  and  the  depth  of  the  water  in  the 
lagoons  is  only  about  two  feet,  it  is  unlikely  that  such  a  event  will  result  in  severe  injury. 
Never-the-less  anyone  immersed  in  the  contaminated  waters  will  undergo  decontamination  per 
section  4.5  and  all  personnel  working  on  the  boats  will  be  required  to  wear  a  life  jacket. 
Further  any  personnel  subject  to  ingestion  of  contaminated  water  ,  or  suspected  of  having 
ingested  contaminated  water,  will  be  subject  to  medical  evacuation  and  evaluation. 

A-4.7  PROTECTIVE  CLOTHING  AND  EQUIPMENT 

Currently  the  known  level  of  hazards  present  at  the  demonstration  site  does  not  appear  to 
warrant  the  use  of  protective  clothing  beyond  that  normally  required  for  construction  or 
sampling  activities.  However,  should  this  perception  change  TVA  will  provide  the  necessary 
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including,  but  not  limited  to;  gloves,  rubber  gloves,  safety  goggles,  coveralls,  and  hard  hats.  All 
protective  clothing  and  equipment  will  be  stored  in  TVA's  van  or  Buildings  K9  and  KIOO. 

AU  items  received  from  the  MAAP  will  be  accounted  for  and  returned  to  MAAP  prior  to  TVA's 
departure  from  Milan  Army  Ammunition  Plant  at  the  completion  of  the  demonstration  project. 

A-4.8  SAFETY  GLASSES 

TVA  will  provide  all  TVA  personnel  with  safety  glasses  or  goggles  as  appropriate  to  the 
situation.  TVA  personnel  requiring  prescription  glasses  shall  be  provided  prescription  safety 
glasses  by  TVA.  Contact  lenses  will  not  be  worn  on  site. 

A-4.9  HARD  HATS 

TVA  personnel  will  be  issued  TVA  hard  hats.  The  hard  hats  will  be  worn  when  entering  a 
designated  hard  hat  area.  TVA  will  provide  a  hard  hat  storage  area  for  TVA  personnel  not 
working  in  designated  hard  hat  areas.  The  demonstration  site  is  not  a  designated  hard  hat  area 
and  will  not  be  considered  a  hard  hat  area  during  the  demonstration.  However,  the 
demonstration  site  will  be  considered  a  hard  hat  area  during  the  construction  phase. 
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A.5.0 


TRAINING 


A-5.1  GENERAL 

TVA  personnel  involved  in  the  field  work  at  MAAP  and  laboratory  analysis  to  be  working  with 
e}q}losive<ontaininated  water  at  Muscle  Shoals,  Alabama,  shall  be  trained  by  personnel  at 
MAAP  as  per  MAAP’s  minimum  safety  and  security  requirements  for  contractors  (Attachment 
14.2). 

A-5.2  LABORATORY  PLAN/PROTOCOL 

All  TVA  laboratory  personnel  guided  by  the  TVA’s  approved  Chemical  Hygiene  and  Health  and 
Safety  plans  for  handling  samples  for  analysis.  These  plans  are  based  on  established  practices 
for  hazardous  and  toxic  materials  and  the  specific  requirements  of  the  explosive  being  tested. 
The  Laboratory  Protocol  (Appendix  B)  and  Methods  and  Procedures  (Appendix  A)  of  the  TVA 
plan  cover  all  laboratory  analysis  and  field  sampling  procedures. 

A-5.3  ON  SITE  TRAINING 

Upon  arrival  at  MAAP,  in  conjunction  with  in-processing  and  set-up,  TVA  persoimel  shall 
receive  site  specific  training  and  orientation  as  deemed  necessary  by  MAAP/TV A. 

All  pertinent  subjects  shall  be  covered  to  include  but  not  necessarily  limited  to: 

•  Site  security 

•  Site  safety  precautions/regulations 

•  Site  warning  signals 

•  Site  orientation  and  fecility  locations 

•  Site  specific  rules  and  r^ulations 

•  Severe  weather  wamings/conditions/actions 

•  Emergency  response  actions 
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A-6.1  KEY  MEDICAL  PERSONNEL 


medical  personnel  necessary  to  support  any  emergencies  will  be  the  emergency  medical 
technicians  (EMT)  provided  by  the  MAAP  fire  department.  In  the  event  of  an  accident  or 
illness  beyond  the  scope  of  the  EMT,  the  Milan  Hospital  located  in  the  city  of  Milan,  Tennessee, 
would  be  used.  Figure  A-2  illustrates  the  highway  route  from  MAAP  to  Milan,  Tennessee  and 
shows  the  location  of  Hospital.  The  city  of  Milan  Hospital  and  Emergency  Medical  Center  is 
within  10  minutes  of  the  site. 


TVA's  site  manager  will  coordinate  all  field  activities  (through  MAAP's  staff)  with  the 
emergency  medical  fiicilities  at  MAAP.  This  will  ensure  appropriate  medical  coverage  and 
support  is  always  available  in  the  event  a  medical  emergency  occurs. 

A-6.2  EMERGENCY  PHONE  NUMBERS 

Key  emergency  telephone  numbers  are  provided  in  Table  A-1 


A-6.3  EMERGENCY  RESPONSE  EQUIPMENT 


The  Milan  Aimy  Ammunition  Plant  fire  department  will  provide  emergency  response  equipment 
and  personnel  within  the  MAAP  boundary.  All  TVA  personnel  will  adhere  to  the  MAAP/TVA 
standard  operating  procedures  for  emergency  response.  Emergency  response  actions  and 
responsibilities  will  be  included  in  the  initial  briefing  received  by  TVA  upon  arrival  at  MAAP. 


TVA  will  provide  Material  Safety  Data  Sheets  (MSDS),  or  equivalent  information,  to  include 
health  hazard  information  and  chemical  and  physical  properties,  of  all  chemicals  brought  on 
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Table  A-2 

Highway  Route  from  MAAP  to  Hospital  in  Milan,  Tennessee 


Table  A-1  -  Emergency  Telephone  Numbers 


Service 

Number 

Ambulance  (Milan) 

17  or  911 

Police 

6565  or  911 

Fire 

17  or  911 

Safety 

6482  or  777 

City  of  Milan  Hospital 

(901)  686-1591 

Poison  Control  Center 

(212)  764-7667 

National  Response  Center 

(800)  424-8802 

Chemtrec 

(800)  424-9555 

MAAP  Installation  Safety  Division 

(901)  686-6565 

MAAP  &ivironmental  Division 

(901)  686-6195 

NIOSH:  Health  Hazard  Evaluation 

(513)  684-4382 

OSHA:  Technical  Data  Center 

(202)  523-9700 
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site,  to  the  MAAP  fire  department.  The  information  will  include  a  list  of  all  chenucals, 
quantities,  and  storage  locations.  TVA  will  also  maintain  the  same  information  in  building 
K-9. 

MSDS’s  will  be  provided  at  any  time  additional  chemicals  are  purchased  and  delivered  to 
MAAP.  All  listings  will  be  kq)t  current. 

A-6.4  FIRST  AID  PROCEDURES 

All  TVA  employees  are  £uniliar  with  first  aid  procedures.  A  first  aid  instructional  manual  for 
TVA  employees  is  provided  in  Attachment  A-14.3.  TVA  field  personnel  have  been  trained  in 
CPR  techniques. 

TVA's  site  manager  will  coordinate  any  additional  training  or  first  aid-related  subjects  with  the 
safety  ofBce  at  MAAP.  This  will  be  handled  with  assistance  fi-om  the  Safety  Officer  at  MAAP. 
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A-7.0 


PERSONAL  HYGIENE 


Ratings  diinkiiig,  chewing,  and  smoking  will  be  prohibited  within  the  working  area.  Only  areas 
designated  for  that  purpose  will  be  used.  Persoimel  will  be  required  to  wash  their  hands  prior  to 
eating  and  at  any  time  following  the  use  of  chemicals  and  contaminated  explosive  items  and  at 
any  time  contamination  is  expected. 

Smoking  materials  such  as  cigarettes,  cigars,  pipes,  matches,  lighters,  etc.,  will  not  be  permitted 
in  the  work  area.  All  such  items  will  be  left  in  the  areas  designated  by  MAAP  and  not  carried  on 
theperscm. 
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A-8.0  PERSONNEL  REQUIREMENTS 


The  TVA  project  management  team  ^11  consist  of  the  following; 

•  1  -  Project  Manager 

•  Engineers  -  As  required 

•  Project  Engineers  •  As  required 

•  Computer  Analysts  -  As  required 

•  Others  -  As  required 

The  TVA  field  team  will  consist  of  the  following: 

•  1  -  Site  Manager 

•  Professionals  (SD  and  SC)  -  As  required 

•  Engineering  Aides  (SE)  •  As  required 

The  TVA  laboratory  analysis  team  will  consist  of  the  following: 

•  1  -  Laboratory  Manager 

•  1  -  Quality  Assurance  Officer 

•  Research  Chemists  -  As  required 

•  Chemical  Laboratory  Analysts  -  As  required 
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A-9.0  VISITOR  POLICY 


All  visitors  to  MAAP  will  be  required  to  sign  in  through  the  MAAP  security  office  to  obtain  a 
visitor's  badge  and  vehicle  pass  or  be  accompanied  by  TVA  personnel  with  a  crew  badge.  All 
visitors  to  the  site  are  required  to  sign  in  with  the  TVA  site  manager  to  record  the  visitors  name 
and  purpose  of  the  visit.  A  daily  log  vnll  be  maintained  by  the  TVA  site  manager  of  all  activities 
during  the  project. 
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A-10.0  SUPPORT  FROM  MAAP  AND  TVA 


MAAP  maintains  qualified  and  trained  Emergency  Medical  Technicians  (EMT),  fire  fighting 
personnel,  environmental  officers,  and  safety  officers  on  site.  EMTs  and  fire  fighting  personnel 
are  on  duty  24  hours  per  day.  MAAP  EMTs  will  provide  rapid  response  to  emergencies  and 
transportaticm  to  designated  local  hospitals. 

MAAP's  Administrative  Contracts  Officer  will  serve  as  TVA's  point  of  contact  with  TVA  as 
well  as  the  initial  contact  for  assistance  for  other  MAAP  offices  (i.e.,  medical,  environmental, 
safety,  and  fire). 
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A-11.0 


EMERGENCY  CONTINGENCY  PLAN/ACCIDENT  REPORTING 


A-11.1  EMERGENOES 

Should  events,  incidents,  or  accidents  occur  beyond  the  scope  of  this  plan,  TVA  personnel  will 
take  direction  from  MAAP  or  TVA  to  evacuate  the  plant  site  to  a  safe  location  as  designated. 
Return  to  normal  duties  will  follow  an  "all  clear"  notification  from  MAAP. 

A-11.2  ACCIDENTS  AND  REPORTS 

Accidents  resulting  in  a  frtality,  lost-time  injury  or  illness,  hospitalization  of  three  (3)  of  more 
personnel,  or  property  damage  to  government  or  contractor  property  (which  occurred  during  the 
performance  of  the  contract)  equal  to  or  exceeding  $2,000.00  must  be  telephonically  reported  to 
the  U.S.  Army  Environmental  Center  (USAEC),  SFIM-AEC-TSS,  phone  number  (410)  671- 
4811,  as  soon  as  possible,  but  not  later  than  two  (2)  hours  after  occurrence  and  reported  in 
writing  within  five  (5)  days  of  occurrence  on  DA  Form  285  (Attachment  A-14.4).  Additional 
forms  may  be  obtained  from  the  MAAP  Safety  Office.  The  above  procedure  are  designed  to 
meet  OSHA  regulati(»is  requiring  notification  of  fiitalities  or  hospitalization  of  three  or  more 
personnel  within  8  hours  of  learning  of  the  accident  either  verbally  or  by  written  communication. 
All  other  accidents/incidents  must  be  telephonically  reported  to  USAEC,  SFIM-AEC-TSS, 
phone  number  (410)  671-4811,  within  eight  (8)  hours  of  occurrence. 

Accidrats  will  also  be  reported  using  TVA  protocol  and  procedure  (Attachment  A-14.5,  TVA 
Safety  Program  -  Managonent  Practice/Serious  Accident  Investigation,  Procedure  Number 
TVA/DASHO/STD/ALL/X.X)  through  TVA's  chain  of  command  and  using  the  appropriate 
TVA  forms  and  instructions.  Accident  reporting  forms  include: 

•  Form  CA-1  Federal  Employee's  Notice  of  Injury  (Job  Related)  -  Attachment  A-4.6 

•  TVA  91  79  Claim  of  Disability  (Job  Related)  -  Attachment  A-14.7 

•  TVA  255  TVA  Report  of  Vehicle  Accident,  Theft,  or  Fire  -  Attachment  A.  14.8 

•  SR  13  Alabama  Department  of  Public  Safety  (Private  Vehicle)  -  Attachment  A-14.9 
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A-12.0 


SECURITY 


A-12.1  GENERAL 

The  &cilities  and  equipment  at  Milan  Anny  Anurauiition  Plant,  Milan,  Tennessee,  as  well  as  the 
plans,  methodologieg,  and  literature  contained  in  this  document,  are  'unclassified'  concerning 
national  security.  Security,  as  it  relates  to  personnel-allowed  access  to  buildings,  will  be 
imposed  to  control  personnel  at  the  test  site.  MAAP  security  personnel  will  control  the  public's 
access  to  MAAP. 

A-12.2  STTE  CONTROL  MEASURES 

MAAP  security  will  control  access  to  all  sites  within  the  plant  area.  Portable  barricades  in 
conjunction  with  existing  gates  may  be  used  to  control  access  when  necessary. 

A-12.3  BADGES 

TVA  personnel  will  be  issued  permanent  non-escorted  identification  badges  upon  arrival  at 
MAAP.  These  badges  will  be  issued  in  accordance  with  normal  and  routine  MAAP  security 
procedures  and  all  badges  will  be  surrendered  to  MAAP  security  department  upon  completion  of 
this  field  demonstration  period. 

A-12.4  VEmCLES 

TVA's  vehicles,  \(diether  U.S.  Government  vehicles  or  rental  imits,  will  be  allowed  at  MAAP 
according  to  normal  security  SOP  (standard  operating  procedure).  TVA  vehicles  will  be  subject 
to  all  governing  rules  and  regulation  enforceable  at  the  time  the  test  plan  is  executed. 

A-12.5  CAMERAS 

All  TVA  personnel  will  be  required  to  register  cameras  with  MAAP's  security  department  upon 
arrival.  A  camera  pass  will  be  required  for  each  camera  carried  on  site. 
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A.12.6 


ACCESS 


TVA's  site  manager  will  control  access  to  the  TVA  demonstration  fecilities  in  coordination  and 
cooperatim  with  MAAP/TVA.  However,  security  for  this  operation  will  be  imder  the  direct 
supervisitHi  of  MAAP  security  personnel  in  strict  compliance  with  all  enforced  procedures  and 
relations. 

A-12.7  FIREARMS 


TVA  personnel  will  not  be  allowed  to  cany  firearms  on  MAAP. 


Phytoremediation  Demo.  Plan 


A-25 


Milan  AAF 


A-13.0  SIGNATURES 


All  TVA  personnel  related  to  the  wetlands  project  will  read  this  health  and  safety  plan  and  sign 
the  form  in  attachment  14.10  to  certify  they,  the  undersigned,  have  read  this  Health  and  Safety 
Plan,  understand  its  contents,  and  will  comply  with  all  provisions  contained  herein.  (This  record 
will  be  Inpt  on  site.) 
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A-14.0  ATTACHMENTS 


Phytoremediation  Demo.  Plan 


A-27 


Milan  AAP 


1996 


CPffiMICAL  HYGIENE  PLAN 

TVA 

ENVIRONMENTAL  RESEARCH  CENTER 


BIOTECHNOLOGY  DEPARTMENT 


September  26, 1995 
Center  Employees 

CHEMICAL  HYGIENE  PLAN  FOR  THE  CENTER 


The  most  recent  revision  of  the  Chemical  Hygiene  Plan  for  the  Center  is  attached  as  is  a  copy 
of  the  text  of  Title  29  of  the  Code  of  Federal  Regulations  part  1910.1450.  Please  review  this 
document  and  keep  it  in  your  files. 

The  plan  was  reviewed  and  revised  by  a  team  consisting  of  the  Chemical  Hygiene  Officers:  Liz 
Bailey,  Sheryl  Cannon,  Tim  Holt,  Robert  Johnson,  and  Bill  Rogers.  If  you  have  questions 
about  the  document,  its  applicability,  its  interpretation,  or  implementation,  please  contact  one 
of  the  Chemical  Hygiene  Officers. 


WJR:PJM 
Attachment 
cc  (Attachment): 

Files,  Center,  CEB  IC-M 


Chemical  Hygiene  Plan  ■ 
Environmental  Research  Center 
Revision  3 
September  30, 1995 


Approved  by: 


Ronald  J.  Williams 
Acting  Manager 
Environmental  Research  Center 


REVISION  LOG 


A.  Change  documentation  of  quarterly  qualitative  hood  checks  to  add  “or  by  memorandum  to 
files.” 


B.  Revise  lists  of  Chemical  Hygiene  Officers  and  Building  Emergency  Response  coordinators. 


1.0  Purpose 


1.1  This  Chemical  Hygiene  Plan  has  been  developed  to  set  forth  administrative  procedures 
to  meet  the  requirements  of  Title  29  of  the  Code  of  Federal  Regulations  (29CFR)  Part 
1910.1450. 

1.2  The  Chemical  Hygiene  Plan  has  as  its  goal  to  protect  employees  from  health  hazards 
associated  with  hazardous  chemicals  in  the  laboratory. 

2.0  Scope 

2.1  This  Plan  applies  to  work  and  work  areas  in  the  Environmental  Research  Center 
involving  the  laboratory  use  of  hazardous  chemicals  as  defined  in  29CFR  1910.1450. 

3.0  Definitions 

3.1  The  following  terms  are  used  in  this  Plan  as  defined  in  29CFR  1910.1450: 

chemical  hygiene  plan,  chemical  hygiene  officer,  hazardous  chemical,  laboratory, 
laboratory-type  hood,  laboratory  use  of  hazardous  chemicals,  medical  consultation,  physical 
hazard,  reproductive  toxins,  select  carcinogen 

3.2  OSHA  -  Occupational  Safety  and  Health  Administration 

3.3  Action  Levels  -  Action  levels  are  specified  in  29  CFR  part  1910  subpart  Z  for  certain 
chemicals.  In  their  absence,  OSHA  permissible  exposure  limits  (PEL's)  are  to  be  used. 
However,  TVA  has  committed  to  a  fiirther  set  of  exposure  limits  as  specified  in  the  TV  A 
Occupational  Health  and  Safety  Standard  Number  014,  "Threshold  Limit  Values  (TLV's)". 
References  to  "action  levels"  in  this  Plan  refer  to  whichever  of  these  limits;  is  less. 

3.4  TVA  -  Tennessee  Valley  Authority 


4.0  Responsibilities 

4.1  Team  leaders  who  are  responsible  for  work  which  meets  the  definition  of  "laboratory 
use  of  hazardous  chemicals"  shall  be  responsible  for  implementation  of  this  Plan  within  their 
team. 

4.2  Each  team  leader  who  is  responsible  for  work  which  meets  the  definition  of  "laboratory 
use  of  hazardous  chemicals"  shall  appoint  a  Chemical  Hygiene  Officer  (CHO)  who  is  qualified 
by  training  or  experience  to  provide  technical  guidance  in  the  development  and  implementation 
of  the  provisions  of  this  Plan  in  that  team.  Should  other  CHO's  be  needed  at  a  lower  level  of 


organization,  nothing  in  this  Plan  prohibits  their  appointment.  See  Attachment  1  for  a  current 
list  of  CHO’s. 

4.3  The  Chemical  Hygiene  Officers  shall  provide  technical  guidance  in  the  development 
and  implementation  of  the  Plan,  shall  serve  as  ex  officio  members  of  their  teams'  Chemical 
Hygiene  Committees,  and  shall  ensure  adequate  training  is  provided  to  ensure  compliance  with 
this  Plan. 

4.4  The  CHO's  shall  ensure  hood  flows  are  measured  annually  as  required  by  this  Plan.  The 
CHO's  should  ensure  hoods  are  checked  qualitatively  on  a  quarterly  basis. 

4.5  The  CHO's  shall  ensure  all  hazardous  chemicals  used  in  laboratory  work  are  properly 
inventoried. 

4.6  The  CHO's  shall  ensure  records  required  by  this  standard  are  retained  for  the  proper 
period  of  time. 

4.7  The  CHO's  shall  meet  annually  to  review  the  contents  of  this  Plan  and  revise  it  as 
needed. 

4.8  The  Chemical  Hygiene  Committee  (CHC)  shall  be  made  up  of  the  team's  safety 
committee  and  the  CHO.  Should  this  committee  lack  expertise  in  problems  of  chemical 
hygiene,  additional  assistance  may  be  requested  as  needed  from  the  CHO's  of  other  teams  or 
any  other  professional  in  TVA  with  suitable  knowledge. 

4.9  The  CHC  shall  include  the  criteria  of  this  Plan  in  its  routine  inspections. 

4.10  The  CHC  shall  review  activities  involving  hazardous  chemicals  in  category  C  (see 
below).  The  results  of  these  reviews  shall  be  documented  in  writing.  In  these  reviews,  the 
CHC  shall  give  particular  attention  to  the  following; 

Establishment  of  designated  areas  for  use. 

Use  of  containment  devices  such  as  fume  hoods  or  glove  boxes. 

Procedures  for  safe  removal  of  contaminated  waste. 

Decontamination  procedures. 


5.0  Chemical  Inventory 

5.1  A  current,  complete  chemical  inventory  shall  be  maintained  for  the  Center. 


5.2  For  the  purposes  of  this  Plan,  chemicals  in  the  laboratory  are  classified  into  three 

categories; 


A.  Materials  with  low  toxicity.  Materials  with  physical  hazards  commonly 
encountered  in  laboratory  work.  Those  chemicals  for  which  no  protective  equipment  other  than 
the  routinely  used  gloves,  safety  glasses,  and  lab  coats  are  required.  This  category  may  contain 
dilute  solutions  of  chemicals  in  category  B  below. 

B.  Moderately-toxic  materials,  highly  toxic  materials,  or  materials  with 
substantial  physical  hazard  associated  with  their  use.  Those  chemicals  which  must  be  used  in  a 
laboratory-type  hood  or  with  additional  protective  clothing  such  as  aprons,  goggles,  face 
shields,  blast  shields,  or  special  gloves. 

C.  Those  chemicals  which  are  described  in  29CFR  1910.1450  as  "select 
carcinogens,”  reproductive  toxins,  or  substances  which  have  a  high  degree  of  acute  toxicity. 
(See  29CFR  1910.1200  Appendix  A.) 

6.0  Employee  Protection/Standard  Operating  Procedures 

6.1  Suitable  engineering  controls  shall  be  provided  to  ensure  employee  protection. 

6.2  The  rules  and  requirements  of  the  "Manual  of  Safe  Work  Practices",  October  1990, 
Resource  Development,  Tennessee  Valley  Authority,  shall  be  the  standard  operating  procedures 
for  safe  work  activities  in  work  areas  falling  xmder  the  scope  of  this  Plan. 

6.3  Employee  Exposure 

6.3.1  For  laboratory  uses  of  OSHA  regulated  substances,  employees  shall  not  be  exposed  to 
levels  exceeding  those  specified  in  29CFR  part  1910,  subpart  Z  or  other  levels  adopted  by  TVA 
(see  the  definition  of  action  level). 

6.3.2  If  there  is  a  reason  to  believe  that  exposure  levels  for  any  substance  for  which  a  standard 
requires  monitoring  routinely  exceed  OSHA  or  TVA  action  levels  or  TLV's,  the  CHC  shall 
request  that  the  exposure  be  measured. 

6.3.3  If  the  initial  monitoring  prescribed  by  the  paragraph  above  discloses  employee  exposure 
over  the  TVA  or  OSHA  action  level  or  TLV's,  TVA  shall  immediately  comply  with  the 
exposure-monitoring  provisions  of  the  relevant  standard.  Monitoring  may  be  terminated  in 
accordance  with  the  relevant  standard.  Employees  shall  be  notified  in  writing  of  monitoring 
results  in  accordance  with  29CFR  1910.1450. 

6.4  A  Laboratory  Emergency  Plan  is  provided  in  Appendix  I.  It  shall  be  used  unless 
superseded  by  a  more  specific  set  of  guidelines  for  any  team. 

6.5  Each  team  shall  develop  a  written  Waste  Management  Plan  for  hazardous  substances. 


6.6  Additional  Requirements 


6.6.1  Chemicals  in  category  B  which  produce  fumes,  vapors,  or  dust  shall  be  used  in  a 
laboratory-type  hood. 

6.6.2  Those  chemicals  in  category  B  which  require  the  use  of  other  appropriate  protective 
equipment  such  as  aprons,  goggles,  face  shields,  blast  shields,  or  special  gloves  shall  be  used 
with  the  appropriate  protective  equipment. 

6.6.3  Chemicals  in  category  C  shall  not  be  used  unless  a  review  is  performed  and  written 
approval  of  the  use  is  made  by  the  CHC.  Use  of  these  chemicals  shall  not  be  made  unless 
appropriate  control  measures  are  in  place  and  functioning  to  prevent  employee  exposure. 

6.6.4  Chemicals  in  category  C  shall  be  required  to  be  used  in  designated  areas  by  the  CHC 
where  appropriate. 

7.0  Laboratorv-tvpe  Hoods 

7 . 1  Laboratory-type  hoods  shall  not  be  used  unless  they  are  functioning  properly. 

7.2  Laboratory-type  hoods  shall  be  inspected  and  tested  annually  by  an  industrial  hygienist 
to  ensure  compliance  with  all  appropriate  federal  guidelines.  The  results  of  this  test  and  the 
guidelines  to  which  the  inspection  was  made  shall  be  documented. 

7.3  Quarterly,  hoods  should  be  checked  qualitatively  for  flow.  This  check  need  only  be 
performed  in  the  three  quarters  in  which  the  annual  test  was  not  performed.  This  test  shall  be 
documented  on  the  exterior  surface  of  the  hood. 

7.4  Employees  shall  check  laboratory-type  hoods  to  ensure  they  are  operating  before  using 
them. 

8.0  Information  and  Training 

8.1  Prior  to  assignment  to  a  work  area  where  hazardous  chemicals  are  present  or  prior  to 
assignments  involving  new  exposure  situations,  employees  shall  be  provided  information 
apprising  them  of  the  hazards  of  chemicals  present  in  the  work  area. 

8.2  Employees  shall  be  informed  of 

The  contents  of  29CFR  1910.1450  and  its  appendices 

The  location  and  availability  of  this  Plan 

The  permissible  exposure  limits  for  OSHA-regulated  substances 


Recommended  exposure  limits  for  other  hazardous  chemicals  for  which  there  is 
no  applicable  OSHA  standard  (see  TVA  OHS  Standard  014) 

Signs  and  symptoms  associated  with  exposures  to  hazardous  chemicals  used  in 

the  laboratory 

The  location  and  availability  of  known  reference  material  on  the  hazards,  safe 
handling,  storage,  and  disposal  of  hazardous  chemicals  found  in  the  laboratory  -  this  includes 
but  is  not  limited  to  Material  Safety  Data  Sheets  (MSDS)  and  a  bookshelf  in  the  Muscle  Shoals 
Technical  Library  containing  commonly-cited  references. 

8.3  Employees  shall  receive  a  copy  of  29CFR  1 9 1 0. 1 450  and  its  appendices. 

8.4  Employee  training  shall  include: 

Methods  and  observations  that  may  be  used  to  detect  the  presence  or  release  of  a 
hazardous  chemical  such  as  visual  appearance  and  odor. 

The  physical  hazards  of  chemicals  in  the  work  area. 

The  health  hazards  of  chemicals  in  the  work  area. 

Measures  which  shall  be  taken  to  protect  employees  from  these  hazards  such  as 
appropriate  work  practices,  emergency  procedures,  and  protective  equipment. 

Applicable  details  of  this  Plan. 

8.5  Training  shall  be  documented.  This  documentation  shall  include  attendance  rosters, 
detailed  outlines  of  training  material,  and  results  of  any  tests. 


9.0  Medical  Consultation  and  Examination 

9.1  Whenever  an  employee  develops  signs  or  symptoms  associated  with  a  hazardous 
chemical  to  which  the  employee  may  have  been  exposed  in  the  laboratory,  the  employee  shall 
be  provided  an  opportunity  to  receive  an  appropriate  medical  examination 

9.2  Where  exposure  monitoring  reveals  an  exposure  level  routinely  above  the  action  level 
(or  PEL)  for  an  OSHA  regulated  substance  for  which  there  are  exposure  monitonng  and 
medical  surveillance  requirements,  medical  surveillance  shall  be  established  for  the  affected 
employee  as  prescribed  by  the  particular  standard. 

9.3  Whenever  an  event  takes  place  in  the  work  area  such  as  a  spill,  leak,  explosion,  or  other 
occurrence  resulting  in  the  likelihood  of  a  hazardous  exposure,  the  affected  employee  shall  be 


provided  an  opportunity  for  a  medical  consultation  for  the  purpose  of  determining  the  need  for 
a  medical  examination. 

9.4  All  medical  examinations  and  consultations  shall  be  performed  by  or  under  the  direct 
supervision  of  a  licensed  physician  and  shall  be  provided  without  cost  to  the  employee  without 
loss  of  pay  and  at  a  reasonable  time  and  place. 

9.5  TVA  shall  provide  the  following  information  to  the  physician: 

The  identity  of  the  hazardous  chemicals  to  which  the  employee  may  have  been 

exposed. 


A  description  of  the  conditions  under  which  the  exposure  occurred  including 
quantitative  exposure  data,  if  available. 

A  description  of  the  signs  and  symptoms  of  exposure  that  the  employee  is 

experiencing. 

9.6  For  examinations  or  consultations  required  under  the  scope  of  29CFR  1910.1450,  the 
Tennessee  Valley  Authority  shall  be  provided  a  written  opinion  from  the  examining  physician 
which  shall  include  recommendations  for  further  medical  follow-up,  the  results  of  the  medical 
examination  and  any  associated  tests,  any  medical  condition  which  may  be  revealed  in  the 
course  of  the  examination  which  may  place  the  employee  at  increased  risk  as  a  result  of 
exposure  to  a  hazardous  chemical  in  the  workplace,  and  a  statement  that  the  employee  has  been 
informed  by  the  physician  of  the  results  of  the  consultation  or  medical  examination  and  any 
medical  condition  that  may  require  further  examination  or  treatment.  The  written  opinion  shall 
not  reveal  specific  findings  of  diagnoses  unrelated  to  occupational  exposure. 


10.0  Recordkeeping 

10.1  Records  of  training,  inspections,  reviews,  revisions  to  the  Plan,  and  decisions  of  the 
CHC  shall  be  kept  for  three  years  from  the  date  the  document  was  produced  imless  other 
recordkeeping  requirements  mandate  a  longer  retention  period. 

10.2  Records  of  any  measurements  taken  to  monitor  employee  exposure  and  any  medical 
consultations  and  examinations  including  tests  or  written  opinions  shall  be  kept  for  the  duration 
of  employment  plus  thirty  years. 

11.0  Annual  Review 

11.1  Annually,  the  various  chemical  hygiene  officers  shall  meet  to  review  the  this  Plan  for 
effectiveness  and  update  it  as  necessary. 


APPENDIX  I 

Laboratory  Emergency  Plan 

12.0  This  appendix  provides  guidance  for  emergencies  in  laboratories.  This  section  is  not 
exhaustive  and  is  not  intended  to  cover  every  possibility,  but  rather  is  intended  to  give 
guidelines  for  the  more  commonly  encountered  emergency  situations. 

12.1  This  appendix  does  not  supersede  any  emergency  procedures,  rules,  regulations,  or 
administrative  decisions  promulgated  by  any  other  group  within  the  Tennessee  Valley 
Authority. 

12.2  In  various  types  of  emergency,  the  building  emergency  team  coordinator  (see 
attachment  2),  Public  Safety  (8911),  Medical,  or  the  supervisor  may  need  to  be  contacted.  In 
any  emergency,  do  not  hesitate  to  call  on  any  of  these  for  assistance.  Do  not  be  concerned 
about  correct  protocol,  rather  obtain  as  much  help  as  needed.  Eir  on  the  side  of  getting  too 
much  help  rather  than  too  little. 

12.3  Evaluation  and  Evacuation 

Any  emergency  situation  such  as  a  small  spill,  small  fire,  runaway  reaction,  personal 
injury,  loss  of  power,  loss  of  cooling  water,  or  any  other  unforeseen  circumstance  shall  be 
immediately  evaluated  by  the  persons  present.  If  it  cannot  be  handled  without  the  chance  of 
personal  injury,  evacuate  and  notify  the  building  emergency  team  coordinator.  Public  Safety, 
and  the  supervisor  of  the  work  area.  If  there  is  potential  for  the  emergency  situation  to 
endanger  others,  notify  them  and  clear  the  work  area. 

If  the  situation  is  urgent,  call  loudly  for  help. 

12.3.1  Personal  Injury 

12.3.1.1  Chemicals  in  the  Eye 

If  chemicals  get  in  the  eye,  go  to  the  nearest  eye  wash  station  and  flush  the  eyes  with 
water,  holding  them  open.  Call  loudly  for  help.  While  this  is  being  done,  someone  else  should 
contact  Medical  or  Public  Safety  for  further  instructions.  Continue  flushing  for  at  least  10 
minutes  or  until  instructed  otherwise. 

12.3.1.2  Chemical  Contact  with  Skin 

If  only  small  areas  are  involved  such  as  the  hands  or  forearms,  wash  with  plenty  of 
soap  and  water. 


If  chemicals  are  splashed  on  the  body  or  clothing,  flood  the  areas  immediately  with 
plenty  of  water.  Use  the  nearest  safety  shower.  Remove  any  clothing  or  shoes  soaked  with 
chemicals. 

Water-reactive  chemicals,  of  course,  should  not  be  flushed  with  water.  Guidelines  for 
handling  such  a  situation  should  alread}  be  established.  When  in  doubt,  contact  the  supervisor 
or  other  knowledgeable  person  for  instructions. 

After  washing,  inspect  the  body,  clothing,  shoes,  and  jewelry  immediately  for  lingering 
traces  of  the  chemical.  Do  not  replace  clothing,  shoes,  or  jewelry  until  it  is  certain  all  traces  of 
the  chemical  are  removed. 

If  a  hazardous  substance  is  involved,  notify  the  supervisor. 

1 2.3. 1 .3  Minor  Injury 

Minor  injury  may  be  treated  with  the  first  aid  kits.  Notify  the  supervisor.  The 
supervisor  shall  make  an  evaluation  whether  the  employee  must  to  go  to  medical.  If  there  is 
any  doubt,  escort  the  employee  to  Medical. 

1 2.3 . 1 .4  Other  Injury 

Escort  the  injured  employee  to  Medical  and  contact  the  supervisor.  A  trained  person 
should  apply  first  aid  as  necessary  before  going  to  Medical.  If  the  employee  is  unable  to  walk 
or  if  there  is  any  indication  the  injury  is  more  than  can  be  handled  with  minor  first  aid,  contact 
both  Public  Safety  and  Medical  for  further  instructions. 

12.3.1.5  Imminent  Danger 

Any  person  injured  and  unconscious  shall  not  be  moved  by  untrained  personnel  unless 
there  is  imminent  danger  of  death. 

12.3.2  Fire 

12.3.2.1  Small  Fires 

Small  fires  may  be  handled  by  smoinering  them  or  using  a  fire  extinguisher.  Do  not  use 
water  on  flammable  liquids.  Contact  the  supervisor  immediately  as  well  as  Public  Safety. 

12.3.2.2  Other  F  ires 

Evacuate  and  call  Public  Safety.  Pull  the  nearest  fire  alarm  lever. 


12.3.3  Spills 


Contain  the  spill  by  using  a  spill  kit  corresponding  to  the  material.  Follow  the 
directions  on  the  spill  kit.  Notify  the  supervisor. 

If  the  spill  is  too  large  to  be  contained  by  the  spill  kit  or  if  toxic  fumes  are  present, 
evacuate  the  work  area.  Notify  the  building  emergency  team  coordinator.  Notify  people  in 
adjoining  work  areas.  Notify  the  supervisor. 

12.3.4  Other 

Other  situations  such  as  power  failures  or  loss  of  cooling  water  shall  be  handled  as  well 
as  possible  by  those  involved.  Adhere  to  the  following  guidelines. 

12.3.4.1  When  in  doubt,  evacuate.  Notify  the  building  emergency  team  coordinator  as 
well  as  others  in  adjoining  work  areas. 

12.3.4.2  Place  a  higher  value  on  human  life  and  safety  than  on  equipment  or  buildings. 
Take  no  risks  which  might  endanger  any  person  to  save  a  piece  of  equipment  or  a  building. 


12.3.4.3 


Notify  the  responsible  supervisor  and  Public  Safety. 


ATTACHMENT  1 


Chemical  Hygiene  Officers 


Land  and  Water  Sciences  - 

Sheryl  Cannon 

(3078) 

Atmospheric  Sciences  - 

Liz  Bailey 

(3645) 

Biotechnology  - 

Robert  Johnson 

(2654) 

Biotechnology  - 

Tim  Holt 

(2044) 

Analytical  Laboratory  - 

Bill  Rogers 

(3774) 

ATTACHMENT  2 


Building  Emergency  Team  Coordinators 

Environmental  Research  Center  -  Paul  Enlow 

Chemical  Engineering  Building  -  Steve  Diamond 


(3770) 

(3386) 


OccupoTional  Safety  and  Health  Admin.,  Labor 
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pioyers  have  employees  exposed  to  the  ini¬ 
tial  employer’s  chemicals? 


Is  the  written  program  made  available  to 
employees  and  their  designated  representa¬ 
tives’^ 

program  adequately  addresses  the 
^^^Hcommunicating  information  to  em- 
your  workplace,  and  provides  an¬ 
swers  to  the  basic  questions  outlined  above, 
it  will  be  found  to  be  in  compliance  with  the 
rule. 


5.  Checklist  for  Compliance 

The  following  checklist  will  help  to  ensure 
you  are  in  compliance  with  the  rule: 

Obtained  a  copy  of  the  rule. _ 

Read  and  understood  the  requirements. 


Assigned  responsibility  for  tasks. _ 

Prepared  an  inventory  of  chemicals. _ 

Snsured  containers  are  labeled. _ ^ 

Obtained  MSDS  for  each  chemical. ______ 

Prepared  written  program. _ 

Made  MSDSs  available  to  workers, _ _ 

Conducted  training  of  workers. _ 

Established  procedures  to  maintain  current 
program. _ 

Established  procedures  to  evaluate  effective¬ 
ness.  _ 


5.  Further  Assistance 

If  you  have  a  question  regarding  compli¬ 
ance  with  the  HCS,  you  should  contact  your 
ocal  OSHA  Area  Office  for  assistance.  In  ad- 
lition,  each  OSHA  Regional  OfQce  has  a  Haz¬ 
ard  Communication  Coordinator  who  an¬ 
swer  your  questions.  Free  consultation  serv¬ 
ices  are  also  available  to  assist  employers, 
ind  information  regarding  these  services  can 
je  obtained  through  the  Area  and  Regional 
offices  as  well. 

Th^te^phone  number  for  the  OSHA  oHice 
:los^^^you  should  be  listed  in  your  local 
'^^l4^^H|(iirectory.  If  you  are  not  able  to 
:>Dt^^^Bs  information,  you  may  contact 
JSHA’s  Office  of  Information  and  Consumer 
Affairs  at  (202)  219-8151  for  further  assistance 
.n  identifying  the  appropriate  contacts. 

59  FR  6170,  Feb.  9.  1994,  as  amended  at  59  PR 
7479,  Apr.  13.  1994;  59  PR  65948,  Dec.  22.  1994] 

^1910.1201  Retention  of  DOT  mark- 
ings»  placards  and  labels. 

(a)  Any  employer  who  receives  a 
package  of  hazardous  material  which  is 
'equired  to  be  marked,  labeled  or  plac- 
!.rded  in  accordance  with  the  U.  S.  De¬ 
partment  of  Transportation's  Hazard- 
)us  Materials  Regrulations  (49  CFR 
^arts  171  through  180)  shall  retain 
:hose  markings,  labels  and  placards  on 
he  package  until  the  packaging  is  suf- 
iciently  cleaned  of  residue  and  purged 


of  vapors  to  remove  any  potential  haz-  stance  with  exposure  monitoring  and 

ards.  medical  surveillance  requirements, 

;b)  Any  employer  who  receives  a  paragraphs  (d)  and  (g)(l)(ii)  of  this  sec- 
freight  container,  rail  freight  car.  tion  shall  apply, 
motor  vehicle,  or  transport  vehicle  (3)  This  section  shall  not  apply  to: 

that  is  required  to  be  marked  or  plac-  (i)  Uses  of  hazardous  chemicals  which 

arded  in  accordance  with  the  Hazard-  do  not  meet  the  definition  of  labora- 
ous  Materials  Regulations  shall  retain  tory  use.  and  in  such  cases,  the  em- 
those  markings  and  placards  on  the  pioyer  shall  comply  with  the  relevant 
freight  container,  rail  freight  car.  standard  in  29  CFR  part  1910,  subpart  Z. 
motor  vehicle  or  transport  vehicle  even  if  such  use  occurs  in  a  laboratory, 

until  the  hazardous  materials  which  re-  (ii)  Laboratory  uses  of  hazardous 

quire  the  marking  or  placarding  are  chemicals  which  provide  no  potential 
sufficiently  removed  to  prevent  any  po-  for  employee  exposure.  Examples  of 
tential  hazards.  such  conditions  might  include: 

(c)  Markings,  placards  and  labels  (A)  Procedures  using  chemically-im- 

shall  be  maintained  in  a  manner  that  pregnated  test  media  such  as  Dip-and- 

ensures  that  they  are  readily  visible.  Read  tests  where  a  reagent  strip  is 

(d)  For  non-bulk  packages  which  will  dipped  into  the  specimen  to  be  tested 
not  be  reshipped,  the  provisions  of  this  and  the  results  are  interpreted  by  corn- 
section  are  met  if  a  label  or  other  ac-  paring  the  color  reaction  to  a  color 
ceptable  marking  is  affixed  in  accord-  chart  supplied  by  the  manufacturer  of 
ance  with  the  Hazard  Communication  the  test  strip;  and 

Standard  (29  CFR  1910.1200).  (B)  Commercially  prepared  kits  such 

(e)  For  the  purposes  of  this  section,  as  those  used  in  performing  pregnancy 
the  term  “hazardous  material”  and  tests  in  which  all  of  the  reagents  need- 
any  other  terms  not  defined  in  this  sec-  ed  to  conduct  the  test  are  contained  in 
tion  have  the  same  definition  as  in  the  the  kit. 

Hazardous  Materials  Regulations  (49  (p)  Definitions— 

CFR  Parts  171  through  180).  Action  level  means  a  concentration 

[59  FR  36700.  July  19. 1994]  designated  in  29  CFR  part  1910  for  a 

specific  substance,  calculated  as  an 
§1910.1450  Occupational  exposure  to  eight  (8)-hour  time-weighted  average, 
hazardous  chemicals  in  labora-  which  initiates  certain  required  activi- 
tories.  ties  such  as  exposure  monitoring  and 

(a)  Scope. and  application,  (1)  This  sec-  medical  surveillance, 
tion  shall  apply  to  all  employers  en-  Assistant  Secretary  means  the  Assist- 
gaged  in  the  laboratory  use  of  hazard-  ant  Secretary  of  Labor  for  Occupa- 
ous  chemicals  as  defined  below.  tional  Safety  and  Health,  U.S.  Depart- 

(2)  Where  this  section  applies,  it  shall  ment  of  Labor,  or  designee, 
supersede,  for  laboratories,  the  require-  Carcinogen  (see  select  carcinogen), 
ments  of  all  other  OSHA  health  stand-  Chemical  Hygiene  Officer  means  an 
ards  in  29  CFR  part  1910,  subpart  Z,  ex-  employee  who  is  designated  by  the  em- 
cept  as  follows:  pioyer,  and  who  is  qualified  by  training 

(i)  For  any  OSHA  health  standard,  or  experience,  to  provide  technical 

only  the  requirement  to  limit  em-  guidance  in  the  development  and  im- 
ployee  exposure  to  the  specific  permis-  plementation  of  the  provisions  of  the 
sible  exposure  limit  shall  apply  for  lab-  Chemical  Hygiene  Plan.  This  definition 
oratories,  unless  that  particular  stand-  is  not  intended  to  place  limitations  on 
ard  states  otherwise  or  unless  the  con-  the  position  description  or  job  classi- 
dltions  of  paragraph  (a)(2)(iii)  of  this  fication  that  the  designated  indvidual 
section  apply.  shall  hold  within  the  employer’s  orga- 

(ii)  Prohibition  of  eye  and  skin  con-  nizational  structure. 

tact  where  specified  by  any  OSHA  Chemical  Hygiene  Plan  means  a  writ- 
health  standard  shall  be  observed.  ten  program  developed  and  imple- 

(iii)  Where  the  action  level  (or  in  the  mented  by  the  employer  which  sets 
absence  of  an  action  level,  the  permis-  forth  procedures,  equipment,  personal 
sible  exposure  limit)  is  routinely  ex-  protective  equipment  and  work  prac- 
ceeded  for  an  OSHA  regulated  sub-  tices  that  (i)  are  capable  of  protecting 
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)  A  ?as  that,  ac  amoieiiL  Lempera* 
and  pressure,  forms  a  flammable 
3ure  with  air  at  a  concentration  of 
jrcent  by  volume  or  less:  or 
)  A  ?as  that,  at  ambient  tempera- 
and  pressure,  forms  a  ran^e  of 
imabie  mixtures  with  air  wider 
i  12  percent  by  volume,  regardless 
leitf^limit. 

flammable  means  any  liq. 
a  .flashpoint  below  100 

i  'C',.  except  any  mixture  bavin? 
inonents  with  flashpoints  of  100  •? 

3  =C';  or  higher,  one  cotai  of  which 
ce  up  y9  percent  or  more  of  the  total 
ime  of  the  mixture. 

7)  Solid,  flammable  means  a  solid, 
er  than  a  blastin?  a?ent  or  explo- 
)  as  defined  in  §  1910.109(a),  that  is 
)ie  to  cause  fire  through  friction, 
orption  of  moisture,  spontaneous 
micai  change,  or  retained  heat  from 
nufacturing  or  processing,  or  which 
.  be  ignited  readily  and  when  ignited 
ns  so  vigorously  and  persistently  as 
create  a  serious  hazard,  A  chemical 

ii  be  considered  to  be  a  flammable 
id  if.  when  tested  by  the  method  de- 
ibed  in  16  CFR  1600.44,  it  igmtes  and 
ms  with  a  seif-sustained  flame  at  a 
e  greater  than  one-tenth  of  an  inch 
'  second  along  its  major  axis. 
^lastipoint  means  the  minimum  iem- 
^ature  at  which  a  iiQuid  gives  off  a 
oor  in  efficient  concentration  to  ignite 
:en  tested  as  follows: 

i)  Tagiiabue  Closed  Tester  (See 
nerlcan  National  Standard  Method  of 
St  for  Flash  Point  by  Tag  Closed 
ster.  Zll.24-1979  (ASTM  D  56-79))-for 
uids  with  a  viscosity  of  less  than  45 
vb^^fcjniversal  Seconds  (SUS)  at 

that  do  not  contain  sus- 
noSBRids  and  do  not  have  a  tend- 
cy  to  form  a  surface  film  under  test: 

ii)  Pensky-Martens  Closed  Tester 
ee  American  National  Standard 
ethod  of  Test  for  Flash  Point  by 
?nsky-Martens  Closed  Tester,  Z11.7- 
79  (ASTM  D  93-79))-for  liquids  with  a 
scositv  equal  to  or  greater  than  45 
JS  at  100*F  (37.8*0,  or  that  contain 
ispended  solids,  or  that  have  a  tend- 
icy  to  form  a  surface  film  under  test: 

lii)  Setaflash  Closed  Tester  (see 
mencan  National  Stanaard  Method  of 
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employees  from  the  health  hazards  pre¬ 
sented  by  hazardous  chemicals  used  in 
that  particular  workplace  and  (ii) 
meets  the  requirements  of  paragraph 
(e)  of  this  section. 

Combustible  liquid  means  any  liquid 
having  a  flashpoint  at  or  above  100  ®F 
(37.8  ®C),  but  below  200  ®F  (93.3  ®C),  ex¬ 
cept  any  mixture  having  components 
with  flashpoints  of  200  ®F  (93.3  ®C),  or 
higher,  the  total  volume  of  which  make 
up  99  percent  or  more  of  the  total  vol¬ 
ume  of  the  mixture. 

Compressed  gas  means: 

(i)  A  gas  or  mixture  of  gases  having, 
in  a  container,  an  absolute  pressure  ex¬ 
ceeding  40  psi  at  70  ®F  (21.1  ®C);  or 

(ii)  A  gas  or  mixture  of  gases  having, 
in  a  container,  an  absolute  pressure  ex¬ 
ceeding  104  psi  at  130  ®F  (54.4  ®C)  regard¬ 
less  of  the  pressure  at  70  ®F  (21.1  ®C);  or 

(iii)  A  liquid  having  a  vapor  pressure 
exceeding  40  psi  at  100  ®F  (37.8  ®C)  as  de¬ 
termined  by  ASTM  D-32S-72. 

Designated  area  means  an  area  which 
may  be  used  for  work  with  ‘‘select  car¬ 
cinogens,”  reproductive  toxins  or  sub¬ 
stances  which  have  a  high  degree  of 
acute  toxicity.  A  designated  area  may 
be  the  entire  laboratory,  an  area  of  a 
laboratory  or  a  device  such  as  a  labora¬ 
tory  hood. 

Emergency  means  any  occurrence 
such  as,  but  not  limited  to,  equipment 
failure,  rupture  of  containers  or  failure 
of  control  equipment  which  results  in 
an  uncontrolled  release  of  a  hazardous 
chemical  into  the  workplace. 

Employee  means  an  individual  em¬ 
ployed  in  a  laboratory  workplace  who 
may  be  exposed  to  hazardous  chemicals 
in  the  course  of  his  or  her  assigrnments. 

Explosive  means  a  chemical  that 
causes  a  sudden,  almost  instantaneous 
release  of  pressure,  gas,  and  heat  when 
subjected  to  sudden  shock,  pressure,  or 
high  temperature. 

Flammable  means  a  chemical  that 
falls  into  one  of  the  following  cat¬ 
egories: 

(i)  Aerosol,  flammable  means  an  aero¬ 
sol  that,  when  tested  by  the  method  de¬ 
scribed  in  16  CFR  1500.46,  yields  a  flame 
protection  exceeding  18  inches  at  full 
valve  opening,  or  a  flashback  (a  flame 
extending  back  to  the  valve)  at  any  de¬ 
gree  of  valve  opening; 

(ii)  Gas,  flammable  means: 


(A)  A  gas  that,  at  ambient  tempera^ 
ture  and  pressure,  forms  a  flammable 
mixture  with  air  at  a  concentration  of 
13  percent  by  volume  or  less;  or 

(B)  A  gas  that,  at  ambient  tempera¬ 
ture  and  pressure,  forms  a  range  of 
flammable  mixtures  with  air  wider 
than  12  percent  by  volume,  regardless 
of  the  lower  limit. 

(iii)  Liquid,  flammable  means  any  liq- 
uid  having  a  flashpoint  below  100  ®P 
(37.8  ®C).  except  any  mixture  having 
components  with  flashpoints  of  100  *P 
(37.8  ®C)  or  higher,  the  total  of  which 
make  up  99  percent  or  more  of  the  total 
voliime  of  the  mixture. 

(iv)  Solid,  flammable  means  a  solid, 
other  than  a  blasting  agent  or  explo¬ 
sive  as  defined  in  §  1910.109(a),  that  is 
liable  to  cause  fire  through  friction, 
absorption  of  moisture,  spontaneous 
chemical  change,  or  retained  heat  from 
manufacturing  or  processing,  or  which 
can  be  ignited  readily  and  when  ignited 
burns  so  vigorously  and  xjersistently  as 
to  create  a  serious  hazard.  A  chemical 
shall  be  considered  to  be  a  flammable 
solid  if,  when  tested  by  the  method  de¬ 
scribed  in  16  CFR  1500.44,  it  ignites  and 
burns  with  a  self-sustained  flame  at  a 
rate  greater  than  one-tenth  of  an  inch 
per  second  along  its  major  axis. 

Flashpoint  means  the  minimum  tem¬ 
perature  at  which  a  liquid  gives  off  a 
vapor  in  sufficient  concentration  to  ignite 
when  tested  as  follows: 

(i)  Tagiiabue  Closed  Tester  (See 
American  National  Standard  Method  of 
Test  for  Flash  Point  by  Tag  Closed 
Tester.  Zll.24-1979  (ASTM  D  56-79))-for 
liquids  with  a  viscosity  of  less  than  45 
Saybolt  Universal  Seconds  (SUS)  at 
100®F  (37.8  ®C),  that  do  not  contain  sus¬ 
pended  solids  and  do  not  have  a  tend¬ 
ency  to  form  a  surface  film  under  test; 
or 

(ii)  Pensky-Martens  Closed  Tester 
(see  American  National  Standard 
Method  of  Test  for  Flash  Point  by 
Pensky-Martens  Closed  Tester,  Z11.7- 
1979  (ASTM  D  93-79))-for  liquids  with  a 
viscosity  equal  to  or  greater  than  45 
SUS  at  100  ®F  (37.8  ®C),  or  that  contain 
suspended  solids,  or  that  have  a  tend¬ 
ency  to  form  a  surface  film  under  test; 
or 

(iii)  Setaflash  Closed  Tester  (see 
American  National  Standard  Method  of 
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)  A  gas  that,  at  ambient  tempera- 
and  pressure,  forms  a  flammable 
:ure  with  air  at  a  concentration  of 
volume  or  less;  or 
)  i^^Ahat,  at  ambient  tempera- 
al^Pressure,  forms  a  range  of 
imable  mixtures  with  air  wider 

I  12  percent  by  volume,  regardless 
ae  lower  limit. 

i)  Liquid,  flcanmable  means  any  liq- 
having  a  flashpoint  below  100  ®P 
;  ®C).  except  any  mixture  having 
ponents  with  flashpoints  of  100  ®F 
®C)  or  higher,  the  total  of  which 
le  up  99  percent  or  more  of  the  total 
ime  of  the  mixture. 

7)  Solid,  flammable  means  a  solid, 
2r  than  a  blasting  agent  or  explo- 
as  defined  in  §  1910.109(a).  that  is 
le  to  cause  fire  through  friction, 
orption  of  moisture,  spontaneous 
mical  change,  or  retained  heat  from 
lufacturing  or  processing,  or  which 
be  ignited  readily  and  when  ignited 
ns  so  vigorously  and  persistently  as 
create  a  serious  hazard.  A  chemical 

II  be  considered  to  be  a  flammable 
a  if.  when  tested  by  the  method  de¬ 
bed  in  16  CFR  1500.44,  it  ignites  and 
ns  with  a  self-sustained  flame  at  a 
e  greater  than  one- tenth  of  an  inch 
second  along  its  major  axis. 
lasfipoint  means  the  minimum  tenh 
zture  at  which  a  liquid  gives  off  a 
or  in  sufficient  concentration  to  ignite 
m  tested  as  follows: 

*)ue  Closed  Tester  (See 
tional  Standard  Method  of 
LSh  Point  by  Tag  Closed 
i-1979  (ASTM  D  56-79))-for 
lids  with  a  viscosity  of  less  than  45 
rbolt  Universal  Seconds  (SUS)  at 
’F  (37.8*0,  that  do  not  contain  sus- 
ided  solids  and  do  not  have  a  tend- 
:y  to  form  a  surface  film  under  test; 

i)  Pensky-Martens  Closed  Tester 
e  American  National  Standard 
:;hod  of  Test  for  Flash  Point  by 
iisky-Martens  Closed  Tester,  Z11.7- 
9  (ASTM  D  93-79))-for  liquids  with  a 
cosity  equal  to  or  greater  than  45 
5  at  100®F  (37.8*0,  or  that  contain 
rpended  solids,  or  that  have  a  tend- 
jy  to  form  a  surface  film  under  test; 

:ii)  Setaflash  Closed  Tester  (see 
lerican  National  Standard  Method  of 
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Test  for  Flash  Point  by  Setaflash 
Closed  Tester  (ASTM  D  3273-78)). 

Organic  peroxides,  which  undergo 
autoacceierating  thermal  decomposi¬ 
tion.  are  excluded  from  any  of  the 
flashpoint  determination  methods 
specified  above. 

Hazardous  chemical  means  a  cnemicai 
for  which  there  is  statistically  signifi¬ 
cant  evidence  based  on  at  least  one 
study  conducted  in  accordance  with  es¬ 
tablished  scientific  principles  that 
acute  or  chronic  health  effects  may 
occur  in  exposed  employees.  The  term 
health  hazard  includes  chemicals  which 
are  carcinogens,  toxic  or  highly  toxic 
agents,  reproductive  toxins,  irritants, 
corrosives,  sensitizers,  hepato toxins, 
nephrotoxins,  neuro  toxins.  agents 
which  act  on  the  hematopoietic  sys¬ 
tems,  and  agents  which  damage  the 
lungs,  skin,  eyes,  or  mucous  mem¬ 
branes. 

Appendices  A  and  B  of  the  Hazard 
Communication  Standard  (29  CFR 
1910.1200)  provide  further  guidance  in 
defining  the  scope  of  health  hazards 
and  determining  whether  or  not  a 
chemical  is  to  be  considered  hazardous 
for  purposes  of  this  standard. 

Laboratory  means  a  facility  where  the 
“laboratory  use  of  hazardous  chemi¬ 
cals”  occurs.  It  is  a  workplace  where 
relatively  small  quantities  of  hazard¬ 
ous  chemicals  are  used  on  a  non-pro¬ 
duction  basis. 

Laboratory  scale  means  work  with 
substances  in  which  the  containers 
used  for  reactions,  transfers,  and  other 
handling  of  substances  are  designed  to 
be  easily  and  safely  manipulated  by 
one  person.  “Laboratory  scale”  ex¬ 
cludes  those  workplaces  whose  func¬ 
tion  is  to  produce  commercial  quan¬ 
tities  of  materials. 

Laboratory^type  hood  means  a  device 
located  in  a  laboratory,  enclosure  on 
five  sides  with  a  moveable  sash  or  fixed 
partial  enclosed  on  the  remaining  side: 
constructed  and  maintained  to  draw 
air  from  the  laboratory  and  to  prevent 
or  minimize  the  escape  of  air  contami¬ 
nants  into  the  laboratory;  and  allows 
chemical  manipulations  to  be  con¬ 
ducted  in  the  enclosure  without  inser¬ 
tion  of  any  portion  of  the  employee's 
body  other  than  hands  and  arms. 

Walk-in  hoods  with  adjustable  sashes 
meet  the  above  definition  provided 
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that  the  sashes  are  adjusted  during  use 
so  that  the  airflow  and  the  exhaust  of 
air  contaminants  are  not  compromised 
and  employees  do  not  work  inside  the 
enclosure  during  the  release  of  air¬ 
borne  hazardous  chemicals. 

Laboratory  use  of  hazardous  chemicals 
means  handling  or  use  of  such  chemi¬ 
cals  in  which  ail  of  the  following  condi¬ 
tions  are  met: 

U)  Chemical  manipulations  are  car¬ 
ried  out  on  a  “laboratory  scale:” 

(ii)  Multiple  chemical  procedures  or 
chemicals  are  used: 

(iii)  The  procedures  involved  are  not 
part  of  a  production  process,  nor  in  any 
way  simulate  a  production  process;  and 

(iv)  “Protective  laboratory  practices 
and  equipment”  are  available  and  in 
common  use  to  minimize  the  potential 
for  employee  exposure  to  hazardous 
chemicals. 

Medical  consultation  means  a  con¬ 
sultation  which  takes  place  between  an 
employee  and  a  licensed  physician  for 
the  purpose  of  determining  what  medi¬ 
cal  examinations  or  procedures,  if  any, 
are  appropriate  in  cases  where  a  sig¬ 
nificant  exposure  to  a  hazardous  chem¬ 
ical  may  have  taken  place. 

Organic  peroxide  means  an  organic 
compound  that  contains  the  bivalent 
-  O  -  O  “  structure  and  which  may  be 
considered  to  be  a  structural  derivative 
of  hydrogen  peroxide  where  one  or  both 
of  the  hydrogen  atoms  has  been  re¬ 
placed  by  an  organic  radical. 

Oxidizer  means  a  chemical  other  than 
a  blasting  agent  or  explosive  as  defined 
in  §  1910.109(a).  that  initiates  or  pro¬ 
motes  combustion  in  other  materials, 
thereby  causing  fire  either  of  itself  or 
through  the  release  of  oxygen  or  other 
gases. 

Physical  hazard  means  a  chemical  for 
which  there  is  scientifically  valid  evi¬ 
dence  that  it  is  a  combustible  liquid,  a 
compressed  gas,  explosive,  flammable, 
an  organic  peroxide,  an  oxidizer, 
pyrophoric,  unstable  (reactive)  or 
water-reactive . 

Protective  laboratory  practices  and 
equipment  means  those  laboratory  pro¬ 
cedures,  practices  and  equipment  ac¬ 
cepted  by  laboratory  health  and  safety 
experts  as  effective,  or  that  the  em¬ 
ployer  can  show  to  be  effective,  in 
minimizing  the  potential  for  employee 
exposure  to  hazardous  chemicals. 
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v-ra.;  A  LuaL,  at  amoient  tempera- 
:iire  and  pressure,  forms  a  flammable 
fixture  with  air  at  a  concentration  of 
13  percent  by  volume  or  less;  or 

3)  A  g-as  that,  at  ambient  tempera- 
rare  and  pressure,  lorms  a  range  of 
ilammable  mixtures  with  air  wider 
:han  12  percent  by  volume,  regardless 
^xjjB^wer  limit. 

flammable  means  any  liq. 
a  flashpoint  below  lOO 
17.8  ^Cl,  except  any  mixture  having 
omnonents  with  flashpoints  of  lOO  •p 
37.3  *C'  or  nigher.  :ne  total  of  which 
:naKe  up  99  percent  or  more  of  the  total 
’Oiume  01  the  mixture. 

iv)  Solid,  flammaole  means  a  solid, 
other  than  a  blasting  agent  or  expio- 
nve  as  defined  in  §  1910.109(a).  that  is 
-labie  to  cause  fire  through  friction, 
absorption  of  moisture,  spontaneous 
memicai  change,  or  retained  heat  from 
manufacturing  or  processing,  or  which 
:an  be  ignited  readily  and  when  ignited 
ourns  so  vigorously  and  persistently  as 
:o  create  a  serious  hazard.  A  chemical 
shall  be  considered  to  be  a  flammable 
50iid  if.  when  tested  by  the  method  de- 
icnbed  in  16  CFR  1500.44.  it  ignites  and 
ourns  with  a  self-sustained  flame  at  a 
rate  greater  than  one- tenth  of  an  inch 
cer  second  along  its  major  axis. 

Flashvomt  means  the  minimum  tern- 
jerature  at  which  a  liquid  gives  off  a 
:apoT  in  sufficient  concentration  to  ignite 
Chen  tested  as  follows: 

a)  Tagliabue  Closed  Tester  (See 
American  National  Standard  Method  of 
rest  for  Flash  Point  by  Tag  Closed 
Tester.  Zll.24-1979  (ASTM  D  56~79))-for 
iquids  with  a  viscosity  of  less  than  45 
3a^^|^^Universal  Seconds  (SUS)  at 
■00^^^M'*C).  that  do  not  contain  sus- 
^en'^^^>lids  and  do  not  have  a  tend- 
-ncy  to  form  a  surface  film  under  test: 
}r 

ii)  Pensky-Martens  Closed  Tester 
see  American  National  Standard 
•lethod  of  Test  for  Flash  Point  by 
^ensky-Martens  Closed  Tester.  Z11.7- 
379  (ASTM  D  93-79))-for  liquids  with  a 
iscosity  equal  to  or  greater  than  45 
SUS  at  1(X)®F  (37.8  ®C),  or  that  contain 
uspended  solids,  or  that  have  a  tend- 
ncy  to  form  a  surface  film  under  test: 
r 

iii)  Setaflash  Closed  Tester  (see 
t^merlcan  National  Stanaard  Method  of 
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Reproductive  toxins  means  chemicals 
which  affect  the  reproductive  capabili- 
-ies  including  chromosomal  damage 
mutations)  and  effects  on  fetuses 
teratogenesis) 

Select  carcinogen  means  any  sub¬ 
stance  which  meets  one  of  the  lollow- 
:ng  criteria: 

(i)  It  is  regulated  by  OSHA  as  a  car¬ 
cinogen:  or 

(ii)  It  is  listed  under  the  category, 
“known  to  be  carcinogens,”  in  the  An¬ 
nual  Report  on  Carcinogens  published 
by  the  National  Toxicology  Program 
CN'^)  (latest  edition);  or 

(iii)  It  is  listed  under  Group  1  (“car¬ 
cinogenic  to  humans”)  by  the  Inter¬ 
national  Agency  for  Research  on  Can¬ 
cer  Monographs  (lARC)  (latest  edi¬ 
tions);  or 

(iv)  It  is  listed  in  either  Group  2A  or 
2B  by  lARC  or  under  the  category, 
“reasonably  anticipated  to  be  carcino¬ 
gens”  by  NTP,  and  causes  statistically 
significant  tumor  incidence  in  experi¬ 
mental  animals  in  accordance  with  any 
of  the  following  criteria: 

(A)  After  inhalation  exposure  of  6-7 
hours  per  day.  5  days  per  week,  for  a 
significant  portion  of  a  lifetime  to  dos¬ 
ages  of  less  than  10  mg/m3; 

(B)  After  repeated  skin  application  of 
less  than  300  (mg/kg  of  body  weight) 
per  week;  or 

(C)  After  oral  dosages  of  less  than  50 
mg/kg  of  body  weight  per  day. 

Unstable  (reactive)  means  a  chemical 
which  is  the  pure  state,  or  as  produced 
or  transported,  will  vigorously  polym¬ 
erize,  decompose,  condense,  or  will  be¬ 
come  self-reactive  under  conditions  of 
shocks,  pressure  or  temperature. 

Water-reactive  means  a  chemical  that 
reacts  with  water  to  release  a  gas  that 
is  either  flammable  or  presents  a 
health  hazard. 

(c)  Permissible  exposure  limits.  For  lab¬ 
oratory  uses  of  OSHA  regulated  sub¬ 
stances,  the  employer  shall  assure  that 
laboratory  employees*  exposures  to 
such  substances  do  not  exceed  the  per¬ 
missible  exposure  limits  specified  in  29 
CFR  part  1910,  subpart  Z. 

(d)  Employee  exposure  determination— 

(1)  Initial  monitoring.  The  employer 
shall  measure  the  employee’s  exposure 
to  any  substance  regulated  by  a  stand- 
^d  which  requires  monitoring  if  there 
is  reason  to  believe  that  exposure  lev- 
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els  for  that  substance  routinely  exceed 
the  action  level  (or  in  the  absence  of  an 
action  level,  the  PEL). 

(2)  Periodic  monitoring.  If  the  initial 
monitoring  prescribed  by  paragraph 
(d)(1)  of  this  section  discloses  employee 
exposure  over  the  action  level  (or  in 
:he  absence  of  an  action  level,  the 
PEL),  the  employer  shall  immediately 
comply  with  the  exposure  monitoring 
provisions  of  the  relevant  standard. 

(3)  Termination  of  monitoring.  Mon¬ 
itoring  may  be  terminated  in  accord¬ 
ance  with  the  relevant  standard. 

(4)  Employee  notification  of  monitoring 
results.  The  employer  shall,  within  15 
working  days  after  the  receipt  of  any 
monitoring  results,  notify  the  em¬ 
ployee  of  these  results  in  writing  either 
individually  or  by  posting  results  in  an 
appropriate  location  that  is  accessible 
to  employees. 

(e)  Chemical  hygiene  plan — General. 
(Appendix  A  of  this  section  is  non-man¬ 
datory  but  provides  guidance  to  assist 
employers  in  the  development  of  the 
Chemical  Hygiene  Plan.) 

(1)  Where  hazardous  chemicals  as  de¬ 
fined  by  this  standard  are  used  in  the 
workplace,  the  employer  shall  develop 
and  carry  out  the  provisions  of  a  writ¬ 
ten  Chemical  Hygiene  Plan  which  is: 

(1)  Capable  of  protecting  employees 
from  health  hazards  associated  with 
hazardous  chemicals  in  that  laboratory 
and 

(ii)  Capable  of  keeping  exposures 
below  the  limits  specified  in  paragraph 
(c)  of  this  section. 

(2)  The  Chemical  Hygiene  Plan  shall 
be  readily  available  to  employees,  em¬ 
ployee  representatives  and,  upon  re¬ 
quest,  to  the  Assistant  Secretary. 

(3)  The  Chemical  Hygiene  Plan  shall 
include  each  of  the  following  elements 
and  shall  indicate  specific  measures 
that  the  employer  will  take  to  ensure 
laboratory  employee  protection: 

(i)  Standard  operating  procedures  rel¬ 
evant  to  safety  and  health  consider¬ 
ations  to  be  followed  when  laboratory 
work  involves  the  use  of  liazardous 
chemicals; 

(ii)  Criteria  that  the  employer  will 
use  to  determine  and  implement  con¬ 
trol  measures  to  reduce  employee  expo¬ 
sure  to  hazardous  chemicals  including 
engineering  controls,  the  use  of  per¬ 
sonal  protective  equipment  and  hy- 


and  pressure,  forms  a  flammable 
:ure  with  air  at  a  concentration  of 
.‘rcent  by  volume  or  less:  or 
A  ^as  that,  at  ambient  tempera- 
ana  pressure,  forms  a  rani?e  of 
maoie  mixtures  with  air  wider 
-  12  percent  by  volume,  regardless 

flammable  means  any  liq, 
flashpoint  below  100 
except  any  mixture  navin? 
oonents  with  flashpoints  of  100  ®? 
=C  or  ni^her.  :ne  cotai  of  which 
:e  up  99  percent  or  more  of  the  total 
me  01  the  mixture. 

')  Solid,  flammable  means  a  solid. 
T  than  a  blastin?  a?ent  or  explo- 
as  aeiined  in  §1910.i09(a).  that  is 
.e  to  cause  fire  through  friction. 
)rption  of  moisture,  spontaneous 
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IS  so  ^hgorousiy  and  persistently  as 
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i  If.  when  tested  by  the  method  de- 
oed  in  16  CFR  1600.44.  it  ignites  and 
IS  with  a  seif-sustained  flame  at  a 
greater  than  one- tenth  of  an  inch 
second  along  its  major  axis. 
ashvotnt  means  the  minimum  tern- 
iture  at  which  a  liquid  gives  off  a 
or  in  sufficient  concenzraiion  to  ignite 
71  tested  as  follows: 

'  Tagiiabue  Closed  Tester  (See 
erican  National  Standard  Method  of 
c  for  Flash  Point  by  Tag  Closed 
ter.  211.24-1979  (ASTM  D  56-79)Vfor 
.ids  with  a  viscosity  of  less  than  45 
ool|^|juversal  Seconds  (SUS)  at 
T  that  do  not  contain  sus- 

aeo^^ls  and  do  not  have  a  tend- 
V  to  10^  a  surface  film  unaer  test: 


1)  Pensky-Martens  Closed  Tester 
^  American  National  Standard 
:hod  of  Test  for  Flash  Point  by 
isKV-Martens  Closed  Tester.  211.7- 
^  (ASTM  D  93-79))-for  liquids  with  a 
msity  equal  to  or  greater  than  45 
5  at  1(X)®F  (37.8 ®Cj.  or  that  contain 
pended  solids,  or  that  have  a  tend- 
V  to  form  a  surface  film  under  test: 

:i)  Setaflash  Closed  Tester  (see 
lencan  National  Stanaard  Method  of 
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giene  practices:  particular  attention 
shall  be  given  to  the  selection  of  con¬ 
trol  measures  for  chemicals  that  are 
ijnown  to  be  extremely  hazardous: 

aii)  A  requirement  that  fume  hoods 
and  other  protective  equipment  are 
functioning  properly  and  specific  meas¬ 
ures  that  shall  be  taken  to  ensure  prop¬ 
er  and  adequate  performance  of  such 
equipment: 

(iv)  Provisions  for  employee  informa¬ 
tion  and  training  as  prescribed  in  para- 
^aph  (f)  of  this  section; 

(V)  The  circumstances  under  which  a 
particular  laboratory  operation,  proce¬ 
dure  or  activity  shall  require  prior  ap¬ 
proval  from  the  employer  or  the  em¬ 
ployer’s  designee  before  implementa¬ 
tion; 

(vi)  Provisions  for  medical  consulta¬ 
tion  and  medical  examinations  in  ac¬ 
cordance  with  paragraph  (g)  of  this  sec¬ 
tion; 

(vli)  Designation  of  personnel  respon¬ 
sible  for  implementation  of  the  Chemi¬ 
cal  Hygiene  Plan  including  the  assign¬ 
ment  of  a  Chemical  Hygiene  Officer 
and.  if  appropriate,  establishment  of  a 
Chemical  Hygiene  Committee;  and 
(viii)  Provisions  for  additional  em¬ 
ployee  protection  for  work  with  par¬ 
ticularly  hazardous  substances.  These 
include  “select  carcinogens,”  reproduc¬ 
tive  toxins  and  substances  which  have 
a  high  degree  of  acute  toxicity.  Spe¬ 
cific  consideration  shall  be  given  to  the 
following  provisions  which  shall  be  in¬ 
cluded  where  appropriate: 

(A)  Establishment  of  a  designated 
area: 

(B)  Use  of  containment  devices  such 
as  fume  hoods  or  glove  boxes; 

(C)  Procedures  for  safe  removal  of 
contamiJlated  waste;  and 

(D)  Decontamination  procedures. 

(4)  The  employer  shall  review  and 
evaluate  the  effectiveness  of  the  Chem¬ 
ical  Hygiene  Plan  at  least  annually  and 
update  it  as  necessary. 

(f)  Employee  information  and  training. 

(1)  The  employer  shall  provide  employ¬ 
ees  with  information  and  training  to 
ensure  that  they  are  apprised  of  the 
hazards  of  chemicals  present  in  their 
work  area. 

(2)  Such  information  shall  be  pro¬ 
vided  at  the  time  of  an  employee’s  ini¬ 
tial  assignment  to  a  work  area  where 
hazardous  chemicals  are  present  and 
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prior  to  assignments  involving  new  ex¬ 
posure  situations.  The  frequency  of  re¬ 
fresher  information  and  training  shall 
be  determined  by  the  employer. 

(3)  Information.  Employees  shall  be 
informed  of: 

(i)  The  contents  of  this  standard  and 
its  appendices  which  shall  be  made 
available  to  employees: 

(ii)  The  location  and  availability  of 
the  employer's  Chemical  Hygiene  Plan: 

(iii)  The  permissible  exposure  limits 
for  OSHA  regulated  substances  or  rec¬ 
ommended  exposure  limits  for  other 
hazardous  chemicals  where  there  is  no 
applicable  OSHA  standard: 

(iv)  Signs  and  symptoms  associated 
with  exposures  to  hazardous  chemicals 
used  in  the  laboratory;  and 

(v)  The  location  and  availability  of. 
known  reference  material  on  the  haz¬ 
ards.  safe  handling,  storage  and  dis¬ 
posal  of  hazardous  chemicals  found  in 
the  laboratory  including,  but  not  lim¬ 
ited  to.  Material  Safety  Data  Sheets 
received  from  the  chemical  supplier. 

(4)  Training.  (1)  Employee  training 
shall  include: 

(A)  Methods  and  observations  that 
may  be  used  to  detect  the  presence  or 
release  of  a  hazardous  chemical  (such 
as  monitoring  conducted  by  the  em¬ 
ployer,  continuous  monitoring  devices, 
visual  appearance  or  odor  of  hazardous 
chemicals  when  being  released,  etc.); 

(B)  The  physical  and  health  hazards 
of  chemicals  in  the  work  area;  and 

(C)  The  measures  employees  can  take 
to  protect  themselves  from  these  haz¬ 
ards,  including  specific  procedures  the 
employer  has  implemented  to  protect 
employees  from  exposure  to  hazardous 
chemicals,  such  as  appropriate  work 
practices,  emergency  procedures,  and 
personal  protective  equipment  to  be 
used. 

(ii)  The  employee  shall  be  trained  on 
the  applicable  details  of  the  employer’s 
written  Chemical  Hygiene  Plan. 

(g)  Medical  consultation  and  medical 
examinations.  (1)  The  employer  shall 
provide  ail  employees  who  work  with 
hazardous  chemicals  an  opportunity  to 
receive  medical  attention,  including 
any  follow-up  examinations  which  the 
examining  physician  determines  to  be 
necessary,  under  the  following  cir¬ 
cumstances: 
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uxuure  wxcii  air  at  a  concentration  of 
:  percent  by  volume  or  less:  or 
3)  A  ?as  chat,  at  ambient  tempera¬ 
te  and  pressure,  forms  a  rani?e  of 
ammabie  mixtures  with  air  wider 
aan  12  percent  bv  volume,  regardless 
:  the  lower  limit. 

Bud,  flammaoie  means  any  iio- 
g  a  flashpoint  below  100  *P 
except  any  mixture  having 
ts  with  flashpoints  of  100  ®P 
:7.3  or  Higher.  :ne  :otai  of  which 
-laKe  up  y9  percent  or  more  of  the  total 
oiume  of  the  mixture. 

iv)  Solid,  flcLWJtioLolB  means  a  solid, 
ther  than  a  blasting  agent  or  explo- 
:ve  as  defined  in  §  1910.109(a),  that  is 
.able  to  cause  fire  through  friction, 
osorption  of  moisture,  spontaneous 
nemicai  change,  or  retained  heat  from 
nanufacturing  or  processing,  or  which 
an  be  ignited  readily  and  when  ignited 
urns  so  vigorously  and  persistently  as 
0  create  a  serious  hazard.  A  chemical 
hall  be  considered  to  be  a  flammable 
olid  if,  when  tested  by  the  method  de- 
cnbed  in  16  CFR  1500.44.  it  ignites  and 
urns  with  a  self-sustained  flame  at  a 
ate  greater  than  one- tenth  of  an  inch 
ler  second  along  its  major  axis. 

Flashvoxnt  means  the  minimum  temr 
' stature  at  which  a  liquid  gives  off  a 
apoT  in  sufficient  concentration  to  ignite 
jhen  tested  as  follows: 

i)  Tagliabue  Closed  Tester  (See 
-^merican  National  Standard  Method  of 
rest  for  Flash  Point  by  Tag  Closed 
Tester.  Zll.24-1979  (ASTM  D  66-79))-for 
: quids  with  a  viscosity  of  less  than  45 
iaybolt  Universal  Seconds  (SUS)  at 
00 "^37.8 ®C),  that  do  not  contain  sus- 
:e^Hkoiids  and  do  not  have  a  tend- 
-n^^^Btorm  a  surface  film  under  test: 


avbolt  I 
30*^37.8 

ej^^ko 


ii)  Pensicy-Martens  Closed  Tester 
see  American  National  Standard 
•lethod  of  Test  for  Flash  Point  by 
-ensky-Martens  Closed  Tester,  Z11.7- 
.079  (ASTM  D  93-79))-for  liquids  with  a 
iscosity  equal  to  or  greater  than  45 
SUS  at  lOO^F  (37.8*0.  or  that  contain 
uspended  solids,  or  that  have  a  tend- 
rncy  to  form  a  surface  film  under  test: 
:r 

iii)  Setaflash  Closed  Tester  'see 
-.merican  National  Standard  Method  of 


(i)  Whenever  an  employee  develops 
signs  or  symptoms  associated  with  a 
hazardous  chemical  to  which  the  em¬ 
ployee  may  have  been  exposed  in  the 
laboratory,  the  employee  shall  be  pro¬ 
vided  an  opportunity  to  receive  an  ap¬ 
propriate  medical  examination. 

(ii)  Where  exposure  monitoring  re¬ 
veals  an  exposure  level  routinely  above 
the  action  level  (or  in  the  absence  of  an 
action  level,  the  PEL)  for  an  OSHA 
regulated  substance  for  which  there  are 
exposure  monitoring  and  medical  sur¬ 
veillance  requirements,  medical  sur¬ 
veillance  shall  be  established  for  the 
affected  employee  as  prescribed  by  the 
particular  standard. 

(iii)  Whenever  an  event  takes  place 
in  the  work  area  such  as  a  spill,  leak, 
explosion  or  other  occurrence  resulting 
in  the  likelihood  of  a  hazardous  expo¬ 
sure,  the  affected  employee  shall  be 
provided  an  opportunity  for  a  medical 
consultation.  Such  consultation  shall 
be  for  the  purpose  of  determining  the 
need  for  a  medical  examination. 

(2)  All  medical  examinations  and 
consultations  shall  be  performed  by  or 
under  the  direct  supervision  of  a  li¬ 
censed  physician  and  shall  be  provided 
without  cost  to  the  employee,  without 
loss  of  pay  and  at  a  reasonable  time 
and  place. 

(3)  Information  provided  to  the  physi¬ 
cian.  The  employer  shall  provide  the 
following  information  to  the  physician: 

(i)  The  identity  of  the  hazardous 
chemical(s)  to  which  the  employee  may 
have  been  exposed; 

(ii)  A  description  of  the  conditions 
under  which  the  exposure  occurred  in¬ 
cluding  quantitative  exposure  data,  if 
available:  and 

(iii)  A  description  of  the  signs  and 
symptoms  of  exposure  that  the  em¬ 
ployee  is  experiencing,  if  any. 

(4)  Physician* s  written  opinion,  (i)  For 
examination  or  consultation  required 
under  this  standard,  the  employer  shall 
obtain  a  written  opinion  from  the  ex¬ 
amining  physician  which  shall  include 
the  following: 

(A)  Any  recommendation  for  further 
medical  follow-up; 

(B)  The  results  of  the  medical  exam¬ 
ination  and  any  associated  tests: 

(C)  Any  medical  condition  which  may 
be  revealed  in  the  course  of  the  exam¬ 
ination  which  may  place  the  employee 


29  CFR  Ch.  XVII  <7-1-95  Edition) 

at  Increased  risk  as  a  result  of  expo¬ 
sure  to  a  hazardous  chemical  found  in 
the  workplace;  and 

(D)  A  statement  that  the  employee 
has  been  informed  by  the  physician  of 
the  results  of  the  consultation  or  medi¬ 
cal  examination  and  any  medical  con¬ 
dition  that  may  require  further  exam¬ 
ination  or  treatment. 

(ii)  The  written  opinion  shall  not  re¬ 
veal  specific  findings  of  diagnoses  unre¬ 
lated  to  occupational  exposure. 

(h)  Hazard  identification.  (1)  With  re¬ 
spect  to  labels  and  material  safety  data 
sheets: 

(i)  Employers  shall  ensure,  that  labels 
on  incoming  containers  of  hazardous 
chemicals  are  not  removed  or  defhced. 

(ii)  Employers  shall  maintain  any 
material  safety  data  sheets  that  are  re¬ 
ceived  with  incoming  shipments  of  haz¬ 
ardous  chemicals,  and  ensure  that  they 
are  readily  accessible  to  laboratory 
employees. 

(2)  The  following  provisions  shall 
apply  to  chemical  substances  developed 
in  the  laboratory: 

(i)  If  the  composition  of  the  chemical 
substance  which  is  produced  exclu¬ 
sively  for  the  laboratory’s  use  is 
known,  the  employer  shall  determine  if 
it  is  a  hazardous  chemical  as  defined  in 
paragraph  (b)  of  this  section.  If  the 
chemical  is  determined  to  be  hazard¬ 
ous,  the  employer  shall  provide  appro¬ 
priate  training  as  required  under  para¬ 
graph  (f)  of  this  section. 

(ii)  If  the  chemical  produced  is  a  by¬ 
product  whose  composition  is  not 
known,  the  employer  shall  assume  that 
the  substance  is  hazardous  and 
implement  paragraph  (e)  of  this  sec¬ 
tion. 

(iii)  If  the  chemical  substance  is  pro¬ 
duced  for  another  user  outside  of  the 
laboratory,  the  employer  shall  comply 
with  the  Hazard  Communication 
Standard  (29  CFR  1910.1200)  including 
the  requirements  for  preparation  of 
material  safety  data  sheets  and  label¬ 
ing. 

(i)  Use  of  respirators.  Where  the  use  of 
respirators  is  necessary  to  maintain 
exposure  below  permissible  exposure 
limits,  the  employer  shall  provide,  at 
no  cost  to  the  employee,  the  proper 
respiratory  equipment.  Respirators 
shall  be  selected  and  used  in  accord- 
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ncreased  risk  as  a  result  of  expo- 
co  a  hazardous  cdemicai  found  in 
^^orkplace:  and 

)  i^^tement  that  the  employee 
be^^Hormed  by  the  physician  of 
the  consultation  or  medi- 
ex^BBtion  and  any  medical  con- 
on  that  may  require  further  exam- 
:ion  or  treatment. 

:)  The  written  opinion  shall  not  re- 
.  specific  findings  of  diagnoses  unre- 
d  to  occupational  exposure. 

.)  Hazard  identification,  (1)  With  re- 
3t  to  labels  and  material  safety  data 
ets: 

;  Employers  shall  ensure  that  labels 
incoming  containers  of  hazardous 
micals  are  not  removed  or  defaced, 
i)  Employers  shall  maintain  any 
:erial  safety  data  sheets  that  are  re¬ 
ed  with  incoming  shipments  of  haz- 
ous  chemicals,  and  ensure  that  they 
readily  accessible  to  laboratory 
ployees. 

:)  The  following  provisions  shall 
iy  to  chemical  substances  developed 
:he  laboratory: 

/  If  the  composition  of  the  chemical 
stance  which  is  produced  exclu- 
eiy  for  the  laboratory’s  use  is 
Dwn,  the  employer  shall  determine  if 
3  a  hazardous  chemical  as  defined  in 
agraph  (b)  of  this  section.  If  the 
jmical  is  determined  to  be  hazard- 
the  employer  shall  provide  appro- 
ate  training  as  required  under  para- 
,ph  (f)  of  this  section. 

chemical  produced  is  a  by- 
idt^^^Bose  composition  is  not 
owBB^niployer  shall  assume  that 
;  substance  is  hazardous  and  shall 
plement  paragraph  (e)  of  this  sec- 
n. 

iii)  If  the  chemical  substance  is  pro¬ 
ved  for  another  user  outside  of  the 
oratory,  the  employer  shall  comply 
:h  the  Hazard  Communication 
andard  (29  CFR  1910.1200)  including 
i  requirements  for  preparation  of 
wterial  safety  data  sheets  and  label- 

i)  Use  of  respirators.  Where  the  use  of 
spirators  is  necessary  to  maintain 
posure  below  permissible  exposure 
nits,  the  employer  shall  provide,  at 
cost  to  the  employee,  the  proper 
5piratory  equipment.  Respirators 
iil  be  selected  and  used  in  accord¬ 


ance  with  the  requirements  of  29  CFR 
1910.134. 

j)  Recordkeeping.  (1)  The  employer 
shall  establish  and  maintain  for  each 
employee  an  accurate  record  of  any 
nieasurements  taken  to  monitor  em¬ 
ployee  exposures  and  any  medical  con¬ 
sultation  and  examinations  including 
tests  or  written  opinions  required  by 
this  standard. 

i2)  The  employer  shall  assure  that 
such  records  are  kept,  transferred,  and 
made  available  in  accordance  with  29 
CFR  1910.20. 

(k)  Dates-Al)  Effective  date.  This  sec¬ 
tion  shall  become  effective  May  1, 1990. 

(2)  Startup  dates,  (i)  Employers  shall 
have  developed  and  implemented  a 
written  Chemical  Hygiene  Plan  no 
later  than  January  31, 1991. 

(ii)  Paragraph  (a)(2)  of  this  section 
shall  not  take  effect  until  the  employer 
has  developed  and  implemented  a  writ¬ 
ten  Chemical  Hygiene  Plan. 

(l)  Appendices.  The  information  con¬ 
tained  in  the  appendices  is  not  in¬ 
tended,  by  itself,  to  create  any  addi¬ 
tional  obligations  not  otherwise  im¬ 
posed  or  to  detract  from  any  existing 
obligation. 

[55  FE  3327,  Jan.  31,  1990,  55  FR  7967.  Mar.  6. 
1990,  55  FR  12111,  Mar.  30. 1990] 

APPENDIX  A  TO  §1910.145(V-NATIONAL  RE¬ 
SEARCH  COUNCIL  RECOMMENDATIONS  CON¬ 
CERNING  Chemical  Hygiene  in  labora¬ 
tories  (NON-MANDATORY) 
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F.  Safety  Recommendations 

G.  Material  Safety  Data  Sheets 

Foreword 

As  guidance  for  each  employer’s  develop¬ 
ment  of  an  appropriate  laboratory  Chemical 
Hygiene  Plan,  the  following  non-mandatory 
recommendations  are  provided.  They  were 
extracted  from  •‘Prudent  Practices  for  Han¬ 
dling  Hazardous  Chemicals  in  Laboratories” 
(referred  to  below  as  “IhTident  Practices’ ), 
which  was  published  in  1981  by  the  National 
Research  Council  and  is  available  from  the 
National  Academy  Press,  2101  Constitution 
Ave.,  NW.,  Washington  DC  20418. 

“Prudent  Practices”  is  cited  because  of  its 
wide  distribution  and  acceptance  and  be¬ 
cause  of  its  preparation  by  members  of  the 
laboratory  community  through  the  sponsor¬ 
ship  of  the  National  Research  Council.  How¬ 
ever,  none  of  the  recommendations  given 
here  will  modify  any  requirements  of  the 
laboratory  standard.  This  Appendix  merely 
presents  pertinent  recommendations  from 
-Prudent  Practices”,  organized  into  a  form 
convenient  for  quick  reference  during  oper¬ 
ation  of  a  laboratory  facility  and  during  de¬ 
velopment  and  application  of  a  Chemical  Hy¬ 
giene  Plan.  Users  of  this  appendix  should 
consult  “Prudent  Practices”  for  a  more  ex¬ 
tended  presentation  and  justification  for 
each  recommendation. 

“Prudent  Practices”  deals  with  both  safety 
and  chemical  hazards  while  the  laboratory 
standard  is  concerned  primarily  with  chemi- 
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re  ana  pressure,  forms  a  nammabie 
xcure  with  air  at  a  concentration  of 
percent  by  volume  or  less:  or 
B)  A  ?as  that,  at  ambient  tempera¬ 
te  and  pressure,  lorms  a  ran?e  of 
mmaoie  mixtures  with  air  wider 
in  12  percent  bv  volume,  regardless 
:he  i^|er  limit. 

flammable  means  any  liq. 
a  flashpoint  below  100  op 
>  ^^^xcept  any  mixture  navini? 
mnonents  with  flashpoints  of  100  ®p 
-3  or  nif?her.  one  total  of  which 
iKe  up  y9  percent  or  more  of  the  total 
.ume  oi  the  mixture. 


:v)  Solid,  flammaole  means  a  solid, 
ler  tnan  a  blastiner  ai?ent  or  explo- 
e  as  defined  in  §  1910.109(a).  that  is 
die  to  cause  fire  through  friction, 
sorption  of  moisture,  spontaneous 
emicai  changre,  or  retained  heat  from 
.nui'acturingr  or  processing,  or  which 
1  oe  i^ted  readily  and  when  ismlted 
rns  so  vigorously  and  persistently  as 
create  a  serious  hazard.  A  chemical 
ill  be  considered  to  be  a  flammable 
id  If.  when  tested  by  the  method  de> 
•ibed  in  16  CFR  1500.44,  it  i&mtes  and 
rns  with  a  self-sustained  flame  at  a 
e  greater  than  one-tenth  of  an  inch 
'  second  along:  its  major  axis. 
^lashvomt  means  the  minimtim  tern- 
■azure  at  which  a  liquid  gives  off  a 
lor  in  sufficient  concentration  to  ignite 
en  tested  as  follows: 

:)  Tagliabue  Closed  Tester  (See 
lerlcan  National  Standard  Method  of 
3t  for  Flash  Point  by  Taj?  Closed 
5ter.  Zll.24-1979  (ASTM  D  56-79)Hor 
Olds  with  a  viscosity  of  less  than  45 
vDoi^^niversai  Seconds  (SUS)  at 
that  do  not  contain  sus- 
and  do  not  have  a  tend- 
:v  a  surface  film  unaer  test: 


d)  Pensky-Martens  Closed  Tester 
e  American  National  Standard 
chod  of  Test  for  Flash  Point  by 
isky-Martens  Closed  Tester,  Z11.7- 
9  (ASTM  D  9;^79))-for  liquids  with  a 
cosity  equal  to  or  greater  than  45 
3  at  100 ®F  (37.8  ®C),  or  that  contain 
pended  solids,  or  that  have  a  tend- 
:y  to  form  a  surface  film  under  test: 

.ii)  Setailash  Closed  Tester  (see 
lencan  National  Stanaard  Method  of 
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cal  hazards.  Therefore,  only  those  rec- 
ommenaations  directea  primarily  toward 
:ontroi  of  toxic  exposures  are  cited  in  this 
appendix,  with  the  term  “chemical  hygiene” 
ceing  substituted  for  the  word  "safety”. 
However,  since  conditions  proaucing  or 
threatening  physical  injury  often  pose  toxic 
risks  as  well,  page  references  concerning 
major  categories  of  safety  hazards  in  the  lab¬ 
oratory  are  given  in  section  F. 

The  recommendations  from  "Prudent 
Practices”  have  been  paraphrased,  combined, 
or  otherwise  reorganized,  and  headings  have 
been  added.  However,  their  sense  has  not 
been  changed. 

Corresvonding  Sections  of  the  Standard  and  this 
Appendix 

The  following  table  is  given  for  the  conven¬ 
ience  of  those  who  are  developing  a  Chemical 
Hygiene  Plan  which  will  satisfy  the  require¬ 
ments  of  paragraph  (e)  of  the  standard.  It  in¬ 
dicates  those  sections  of  this  appendix  which 
are  most  pertinent  to  each  of  the  sections  of 
paragraph  (e)  and  related  paragraphs. 


Paraorapn  and  topic  in  taboratory  standard 

Relevant 

appendix 

section 

(e)(3)(i)  Standard  operating  procedures  for 
handling  tone  chemicals. 

C.  D.E 

(e)(3)rii)  Critena  to  be  used  for  implementa¬ 
tion  of  measures  to  reduce  exposures. 

0 

(e)(3)(iij)  Fume  hood  performance _ ... 

C4b 

(e)(3)0v)  Employee  information  and  training 
(including  emergency  procedures). 

O10.  D9 

(e)(3)(v)  Requiremerns  for  prior  approval  of 
taboratory  activities. 

E2b.  E4b 

(e)(3){vj)  Medical  consultation  and  medical 
examinat>ons. 

D5.  E4f 

(e)(3)(vii)  Chemicai  hygiene  responsibiitties  ... 

B 

(e)(3)(viM)  Special  precautions  for  work  with 
particutarty  hazardous  substances. 

E2,  E3.  E4 

In  this  appendix,  those  recommendations 
directed  primarily  at  administrators  and  su¬ 
pervisors  are  given  in  sections  A-D.  Those 
recommendations  of  primary  concern  to  em¬ 
ployees  who  are  actually  handling  labora¬ 
tory  chemicals  are  given  in  section  E.  (Ref¬ 
erence  to  page  numbers  in  “Prudent  Prac¬ 
tices”  are  given  in  parentheses.) 

A,  General  Principles  for  Work  tvith  Laboratory 
Chemicals 

In  addition  to  the  more  detailed  rec- 
Dmmendations  listed  below  in  sections  B-E, 
‘Prudent  Practices”  expresses  certain  gen¬ 
eral  principles,  including  the  following: 

1.  u  prudent  to  minimiee  all  chemical  expo- 
lures.  Because  few  laboratory  chemicals  are 
vithout  hazards,  general  precautions  for 
landllng  all  laboratory  chemicals  should  be 
idopted,  rather  than  specific  guidelines  for 
jarticuiar  chemicals  (2,  10).  Skin  contact 


with  chemicals  should  be  avoided  as  a  car¬ 
dinal  rule  (198). 

2.  Avoid  underestimation  of  risk.  Even  for 
substances  of  no  known  significant  hazard, 
exposure  should  be  minimized:  for  work  with 
substances  which  present  special  hazards, 
special  precautions  should  be  taken  (10,  37, 
33).  One  should  assume  that  any  mixture  will 
be  more  toxic  than  its  most  toxic  component 
30.  103)  ana  that  ail  substances  of  unknown 
toxicity  are  toxic  (3,  34). 

3.  Provide  adequate  ventilation.  The  best 
way  to  prevent  exposure  to  airborne  sub¬ 
stances  is  to  prevent  their  escape  into  the 
working  atmosphere  by  use  of  hoods  and 
other  ventilation  devices  (32. 198). 

4.  Institute  a  chemical  hygiene  program.  A 
mandatory  chemical  hygiene  program  de¬ 
signed  to  minimize  exposures  is  needed:  it 
should  be  a  regular,  continuing  effort,  not 
merely  a  standby  or  short-term  activity  (6, 
ID.  Its  recommendations  should  be  followed 
in  academic  teaching  laboratories  as  well  as 
by  full-time  laboratory  workers  (13). 

5.  Observe  the  PELs.  TLVs.  The  Permissible 
Exposure  Limits  of  OSHA  and  the  Threshold 
Limit  Values  of  the  American  Conference  of 
Governmental  Industrial  Hygienists  should 
not  be  exceeded  (13). 

B.  Chemical  Hygiene  Responsibilities 

Responsibility  for  chemical  hygiene  rests 
at  all  levels  (6, 11,  21)  including  the: 

1.  Chief  executive  officer,  who  has  ultimate 
responsibility  for  chemical  hygiene  within 
the  institution  and  must,  with  other  admin¬ 
istrators,  provide  continuing  support  for  in¬ 
stitutional  chemical  hygiene  (7, 11). 

2.  Supervisor  of  the  department  or  other  ad¬ 
ministrative  unit,  who  is  responsible  for  chem¬ 
ical  hygiene  in  that  unit  (7). 

3.  Chemical  hygiene  officer(s).  whose  ap¬ 
pointment  is  essential  (7)  and  who  must: 

(a)  Work  with  administrators  and  other 
employees  to  develop  and  implement  appro¬ 
priate  chemical  hy^ene  policies  and  prac¬ 
tices  (7); 

(b)  Monitor  procurement,  use,  and  disposal 
of  chemicals  used  In  the  lab  (8); 

(c)  See  that  appropriate  audits  are  main¬ 
tained  (8); 

(d)  Help  project  directors  develop  pre¬ 
cautions  and  adequate  facilities  (10); 

(e)  Know  the  current  legal  requirements 
concerning  regulated  substances  (50);  and 

(f)  Seek  ways  to  improve  the  chemical  hy¬ 
giene  program  (8, 11). 

4.  Laboratory  supervisor,  who  has  overall  re¬ 
sponsibility  for  chemical  hygiene  in  the  lab¬ 
oratory  (21)  including  responsibility  to: 

(a)  Ensure  that  workers  know  and  follow 
the  chemical  hygiene  rules,  that  protective 
equipment  is  available  and  in  working  order, 
and  that  appropriate  training  has  been  pro¬ 
vided  (21. 22); 

(b)  Provide  regular,  formal  chemical  hy* 
giene  and  housekeeping  Inspections  includ- 
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'71th  chemicals  should  be  avoided  as  a  car¬ 
dinal  rule  (198). 

2.  Avoid  underestimation  of  risk.  Even  for 
suDstances  of  no  known  significant  hazard, 
exposure  should  be  minimized:  for  work  with 
substances  which  present  special  hazards, 

■  precautions  should  be  taken  (10,  3?] 
f  should  assume  that  any  mixture  will 
9  toxic  than  its  most  toxic  component 
)  and  that  all  substances  of  unknown 
toxicity  are  toxic  (3,  34). 

3.  Provide  adequate  ventilation.  The  best 
way  to  prevent  exposure  to  airborne  sub¬ 
stances  is  to  prevent  their  escape  into  the 
working  atmosphere  by  use  of  hoods  and 
other  ventilation  devices  (32, 198). 

4.  Institute  a  chemical  hygiene  program,  A 
mandatory  chemical  hygiene  program  de¬ 
signed  to  minimize  exposures  is  needed:  it 
should  be  a  regular,  continuing  effort,  not 
merely  a  standby  or  short-term  activity  (6, 
ID.  Its  recommendations  should  be  followed 
in  academic  teaching  laboratories  as  well  as 
by  full-time  laboratory  workers  (13). 

5.  Observe  the  PELS,  TLVs.  The  Permissible 
Exposure  Limits  of  OSHA  and  the  Threshold 
Limit  Values  of  the  American  Conference  of 
Governmental  Industrial  Hygienists  should 
not  be  exceeded  (13). 

B,  Chemical  Hygiene  Responsibilities 


Responsibility  for  chemical  hygiene  rests 
at  all  levels  (6, 11,  21)  Including  the: 

1.  Chief  executive  officer,  who  has  ultimate 
responsibility  for  chemical  hygiene  within 
the  institution  and  must,  with  other  admin¬ 
istrators,  provide  continuing  support  for  in¬ 
stitutional  chemical  hygiene  (7. 11). 

2.  Supervisor  of  the  department  or  other  ad¬ 
ministrative  unit,  who  is  responsible  for  chem¬ 
ical  hygiene  in  that  unit  (7). 

3.  Chemical  hygiene  officer(s),  whose  ap¬ 
pointment  is  essential  (7)  and  who  must: 

(a)  Work  with  administrators  and  other 


m 


ees  to  develop  and  implement  appro- 
Ichemlcal  hygiene  policies  and  prac- 


^^^bnitor  procurement,  use,  and  disposal 
of  chemicals  used  in  the  lab  (8): 


(c)  See  that  appropriate  audits  are  main¬ 


tained  (8); 


(d)  Help  project  directors  develop  pre¬ 
cautions  and  adequate  facilities  (10); 

(e)  Know  the  current  legal  requirements 
concerning  regulated  substances  (50);  and 

(f)  Seek  ways  to  improve  the  chemical  hy¬ 
giene  program  (8, 11). 


4.  Laboratory  supervisor,  who  has  overall  re¬ 
sponsibility  for  chemical  hygiene  in  the  lab¬ 
oratory  (21)  including  responsibility  to: 

(a)  Ensure  that  workers  know  and  follow 


the  chemical  hygiene  rules,  that  protective 
equipment  is  available  and  in  worldng  order, 
and  that  appropriate  training  has  been  pro¬ 
vided  (21,  22); 

(b)  Provide  regular,  formal  chemical  hy¬ 
giene  and  housekeeping  inspections  includ- 
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;ng  routine  inspections  of  emergency  equip¬ 
ment  (21. 171): 

.0)  Know  the  current  iegai  requirements 
concerning  regulated  substances  (50.  231): 

d)  Determine  the  required  levels  of  protec- 
:;ve  apparel  and  equipment  (156, 160. 162):  and 

e)  Ensure  that  facilities  and  training  for 
use  of  any  material  being  ordered  are  ade¬ 
quate  (215). 

5.  Project  director  or  director  o  f  other  specific 
operation,  who  has  primary  responsibility  for 
chemical  hygiene  procedures  for  that  oper¬ 
ation  (7). 

6.  Laboratory  worker,  who  is  responsible  for: 

(a)  Planning  and  conducting  each  oper¬ 
ation  in  accordance  with  the  institutional 
chemical  hygiene  procedures  (7,  21,  22,  230); 
and 

(b)  Developing  good  personal  chemical  hy¬ 
giene  habits  (22). 

C.  The  Laboratory  Facility 

1.  Design.  The  laboratory  facility  should 
have: 

(a)  An  appropriate  general  ventilation  sys¬ 
tem  (see  C4  below)  with  air  intakes  and  ex¬ 
hausts  located  so  as  to  avoid  intake  of  con¬ 
taminated  air  (194): 

(b)  Adequate,  well-ventilated  stockrooms/ 
storerooms  (218,  219); 

(c)  Laboratory  hoods  and  sinks  (12, 162): 

(d)  Other  safety  equipment  including  eye¬ 
wash  fountains  and  drench  showers  (162.  169): 
and 

(e)  Arrangements  for  waste  disposal  (12, 
240). 

2.  xMaintenance.  Chemical-hygiene-related 
equipment  (hoods,  incinerator,  etc.)  should 
undergo  continuing  appraisal  and  be  modi¬ 
fied  if  Inadequate  (11, 12). 

3.  Usage.  The  work  conducted  (10)  and  its 
scale  .  (12)  must  be  appropriate  to  the 
physicial  facilities  available  and.  especially, 
to  the  quality  of  ventilation  (13). 

4.  Ventilation— < a)  General  laboratory  ventila¬ 
tion,  This  system  should:  Provide  a  source  of 
air  for  breathing  and  for  input  to  local  ven¬ 
tilation  devices  (199):  it  should  not  be  relied 
on  for  protection  from  toxic  substances  re¬ 
leased  into  the  laboratory  (198):  ensure  that 
laboratory  air  is  continually  replaced,  pre¬ 
venting  increase  of  air  concentrations  of 
toxic  substances  during  the  working  day 
(194):  direct  air  flow  into  the  laboratory  from 
non-laboratory  areas  and  out  to  the  exterior 
of  the  building  (194). 

(b)  Hoods,  A  laboratory  hood  with  2.5  linear 
feet  of  hood  space  per  person  should  be  pro¬ 
vided  for  every  2  workers  if  they  spend  most 
of  their  time  working  with  chemicals  (199): 
each  hood  should  have  a  continuous  monitor¬ 
ing  device  to  allow  convenient  confirmation 
of  adequate  hood  performance  before  use 
(200,  209).  If  this  is  not  possible,  work  with 
substances  of  unknown  toxicity  should  be 
avoided  (13)  or  other  types  of  local  ventila¬ 
tion  devices  should  be  provided  (199).  See  pp. 


201-206  for  a  discussion  of  hood  design,  con¬ 
struction.  and  evaluation. 

(c)  Other  local  ventilation  devices.  Ventilated 
storage  cabinets,  canopy  hoods,  snorkels, 
etc.  should  be  provided  as  needed  (199).  Each 
canopy  hood  and  snorkel  should  have  a  sepa¬ 
rate  exhaust  duct  (207). 

id)  Special  ventilation  areas.  Exhaust  air 
from  glove  boxes  and  isolation  rooms  should 
be  passed  through  scrubbers  or  other  treat¬ 
ment  before  release  into  the  regular  exhaust 
system  (208).  Cold  rooms  and  warm  rooms 
should  have  provisions  for  rapid  escape  and 
for  escape  in  the  event  of  electrical  failure 
(209), 

(e)  Modifications,  Any  alteration  of  the  ven¬ 
tilation  system  should  be  made  only  if  thor¬ 
ough  testing  indicates  that  worker  protec¬ 
tion  from  airborne  toxic  substances  will  con¬ 
tinue  to  be  adequate  (12, 193,  204). 

(f)  Performance.  Rate:  4-12  room  air 
changes/hour  is  normally  adequate  general 
ventilation  if  local  exhaust  systems  such  as 
hoods  are  used  as  the  primary  method  of 
control  (194). 

(g)  Quality.  CJenerai  air  flow  should  not  be 
turbulent  and  should  be  relatively  uniform 
throughout  the  laboratory,  with  no  high  ve¬ 
locity  or  static  areas  (194,  195);  airflow  into 
and  within  the  hood  should  not  be  exces¬ 
sively  turbulent  (2(X));  hood  face  velocity 
should  be  adequate  (typically  6(1-1(X)  Ifm)  (200, 
204). 

(h)  Evaluation.  Quality  and  quantity  of 
ventilation  should  be  evaluated  on  installa¬ 
tion  (202),  regularly  monitored  (at  least 
every  3  months)  (6.  12,  14,  195),  and  reevalu¬ 
ated  whenever  a  change  in  local  ventilation 
devices  is  made  (12.  195,  207).  See  pp.  195-198 
for  methods  of  evaluation  and  for  calculation 
of  estimated  airborne  contaminant  con¬ 
centrations. 

D.  Components  of  the  Chemical  Hygiene  Plan 

1.  Basic  Rules  and  Procedures  (Recommenda¬ 
tions  for  these  are  given  in  section  E, 
below) 

2.  Chemical  Procurement,  Distribution,  and 

Storage 

(a)  Procurement.  Before  a  substance  is  re¬ 
ceived,  information  on  proper  handling,  stor¬ 
age,  and  disposal  should  be  known  to  those 
who  will  be  involved  (215,  216).  No  container 
should  be  accepted  without  an  adequate 
identifying  label  (216).  Preferably,  all  sub¬ 
stances  should  be  received  in  a  central  loca¬ 
tion  (216). 

(b)  Stockrooms/storerooms.  Toxic  substances 
should  be  segregated  in  a  well-identified  area 
with  local  exhaust  ventilation  (221).  Chemi¬ 
cals  which  are  highly  toxic  (227)  or  other 
chemicals  whose  containers  have  been 
opened  should  be  in  unbreakable  secondary 
containers  (219).  Stored  chemicals  should  be 
examined  periodically  (at  least  annually)  for 
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replacement,  deterioration,  and  container 
intesrrity  (218-19). 

itocxrooms/storerooms  should  not  be  usea 
IS  preparation  or  repackaging  areas,  should 
be  open  auring  normal  working  hours,  and 
should  be  controlled  by  one  person  (219). 

.0  Distribution.  When  chemicals  are  hana 
carried,  the  container  should  be  placed  in  an 
outside  container  or  bucket.  Freight-only 
elevators  should  be  used  if  possible  i223). 

;d)  Laboratory  storage.  Amounts  permitted 
should  be  as  small  as  practical.  Storage  on 
bench  tops  and  in  hoods  is  inadvisable.  Expo¬ 
sure  to  heat  or  direct  sunlight  should  be 
avoided.  Periodic  inventories  should  be  con¬ 
ducted.  with  unneeded  items  being  discarded 
or  returned  to  the  storeroom/stockroom  (225- 
6.  229). 


3,  Environmental  Monitoring 

Regular  instrumental  monitoring  of  air¬ 
borne  concentrations  is  not  usually  justified 
or  practical  in  laboratories  but  may  be  ap¬ 
propriate  when  testing  or  redesigning  hoods 
or  other  ventilation  devices  (12)  or  when  a 
highly  toxic  substance  is  stored  or  used  regu¬ 
larly  (e.g..  3  times/week)  (13). 

4.  Housekeeping.  Maintenance,  and 
Inspections 

(a)  Cleaning.  Floors  should  be  cleaned  reg¬ 
ularly  (24). 

;b)  Inspections.  Formal  housekeeping  and 
chemical  hygiene  inspections  should  be  held 
at  least  quarterly  (6,  21)  for  units  which  have 
frequent  pesonnel  changes  and  semiannually 
for  others;  informal  inspections  should  be 
continual  (21). 

(c)  Maintenance.  Eye  wash  fountains  should 
be  inspected  at  Intervals  of  not  less  than  3 
months  (6).  Respirators  for  routine  use 
should  be  inspected  periodically  by  the  lab¬ 
oratory  supervisor  (169).  Safety  showers 
should  be  tested  routinely  (169).  Other  safety 
equipment  should  be  inspected  regularly. 
ie.g.,  every  3-6  months)  (6,  24.  171).  Proce¬ 
dures  to  prevent  restarting  of  out-of-service 
equipment  should  be  established  (25). 

(d)  Passageways.  Stairways  and  hallways 
should  not  be  used  as  storage  areas  (24).  Ac¬ 
cess  to  exits,  emergency  equipment,  and  util¬ 
ity  controls  should  never  be  blocked  (24). 

5.  Medical  Program 

(a)  Compliance  with  regulations.  Regular 
medical  surveillance  should  be  established  to 
the  extent  required  by  regulations  (12). 

(b)  Routine  surveillance.  Anyone  whose 
work  involves  regular  and  firequent  handling 
of  toxicolofiTically  significant  quantities  of  a 
chemical  should  consult  a  qualified  physi¬ 
cian  to  determine  on  an  individual  basis 
whether  a  regular  schedule  of  medical  sur¬ 
veillance  is  desirable  (11.  50). 

(c)  First  aid.  Personnel  trained  in  first  aid 
should  be  available  during  working  hours 
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and  an  emergency  room  with  medical 


aei  should  be  nearby  (173).  See  pp.  17e-m - 
description  of  some  emergency  first  aid 
cedures. 

6.  Protective  Apparel  and  Equipment 

These  should  include  for  each  laboratory 

a)  Protective  apparei  compatible  with^ 
requirea  degree  of  protection  for  subetanS. 
being  handled  (158-161): 

lb)  An  easily  accessible  drench-type  safety 
shower  (162,  169):  ^ 

(C)  An  eyewash  fountain  (162): 

(d)  A  fire  extinguisher  (162-164); 

(e)  Respiratory  protection  (164-9),  are 
alarm  and  telephone  for  emergency  use  (i®a 
should  be  available  nearby;  and 

(f)  Other  items  designated  by  the  labora¬ 
tory  supervisor  (156. 160). 

7.  Records 

(a)  Accident  records  should  be  written  and 
retained  (174). 

(b)  Chemical  Hygiene  Plan  records  should 
document  that  the  facilities  and  precautions 
were  compatible  with  current  knowledge  and 
regulations  (7). 

(c)  Inventory  and  usage  records  for  high- 
risk  substances  should  be  kept  as  specified  in 
sections  E3e  below. 

(d)  Medical  records  should  be  retained  by 
the  institution  in  accordance  with  the  re¬ 
quirements  of  state  and  federal  regulations 
(12). 


occupy 


(« 


All 


(*) 

mib* 

(W  E 

JplOV  ^ 

able  pr 
169)- 
somt 
orator 
of  erne 
Such 

tlon  si 

sgad  f^ 
(0 

persot 

dim? 

evant 

(d) 

and  O' 
contii 


(e) 

const 
glene 
tory 
use  t 


8.  Signs  and  Labels 

Prominent  signs  and  labels  of  the  following 
types  should  be  posted: 

(a)  Emergency  telephone  numbers  of  emer¬ 
gency  personnelyfacilities,  supervisors,  and 
laboratory  workers  (28); 

(b)  Identity  labels,  showing  contents  of 
containers  (including  waste  receptacles)  and 
associated  hazards  (27. 48); 

(C)  Location  signs  for  safety  showers,  eye¬ 
wash  stations,  other  safety  and  first  aid 
equipment,  exits  (27)  and  areas  where  food 
and  beverage  consumption  and  storage  are 
permitted  (24);  and 

(d)  Warnings  at  areas  or  equipment  where 
special  or  unusual  hazards  exist  (27). 
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9.  Spills  and  Accidents 

(a)  A  written  emergency  plan  should  be  es¬ 
tablished  and  communicated  to  all  person¬ 
nel;  it  should  include  procedures  for  ventila¬ 
tion  failure  (200).  evacuation,  medical  care, 
reporting,  and  drills  (172). 

(b)  There  should  be  an  alarm  system  to 
alert  people  in  all  parts  of  the  fiicility  in¬ 
cluding  isolation  areas  such  as  cold  rooms 
(172). 

(c)  A  spill  control  policy  should  be  devel¬ 
oped  and  should  include  consideration  of  pre¬ 
vention.  containment,  cleanup,  and  report¬ 
ing  (175). 
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and  an  emergency  room  with  medical  person¬ 
nel  should  be  nearoy  (173).  See  pp.  176-178  for 
description  of  some  emergency  first  aid  pro¬ 
cedures. 


•rotective  Apparel  and  Equipment 

should  include  for  each  laboratory: 
otective  apparel  compatible  with  the 
required  degree  of  protection  for  substances 
being  handled  (158-161); 


(b)  An  easily  accessible  drench-type  safety 
shower  (162. 169): 

<  c)  An  eyewash  fountain  (162); 

(d)  A  fire  extinguisher  (162-164); 

(e)  Respiratory  protection  (164-9),  fire 
alarm  and  telephone  for  emergency  use  (162) 
should  be  available  nearby;  and 

(f)  Other  items  designated  by  the  iabora- 
r.ory  supervisor  (156. 160). 


7.  Records 

(a)  Accident  records  should  be  written  and 
retained  (174). 

(b)  Chemical  Hygiene  Plan  records  should 
document  that  the  facilities  and  precautions 
were  compatible  with  current  knowledge  and 
regulations  (7). 

(c)  Inventory  and  usage  records  for  high- 
risk  substances  should  be  kept  as  specified  in 
sections  E3e  below. 

(d)  Medical  records  should  be  retained  by 
zhe  institution  in  accordance  with  the  re- 
auirements  of  state  and  federal  regulations 


8.  Signs  and  Labels 

Prominent  signs  and  labels  of  the  following 
:ypes  should  be  posted: 

(a)  Emergency  telephone  numbers  of  emer- 
5ency  personnel/facilities,  supervisors,  and 
laboratory  workers  (28); 

vb)  Identity  labels,  showing  contents  of 
co^l^rs  (including  waste  receptacles)  and 
hazards  (27. 48); 

^^^Bation  signs  for  safety  showers,  eye- 
■w^^PKations,  other  safety  and  first  aid 
equipment,  exits  (27)  and  areas  where  food 
and  beverage  consumption  and  storage  are 
permitted  (24);  and 

(d)  Warnings  at  areas  or  equipment  where 
special  or  unusual  hazards  exist  (27). 


9.  Spills  and  Accidents 

(a)  A  written  emergency  plan  should  be  es- 
:ablished  and  communicated  to  all  person¬ 
nel;  it  should  Include  procedures  for  ventila¬ 
tion  failure  (200).  evacuation,  medical  care, 
reporting,  and  drills  (172). 

fb)  There  should  be  an  alarm  system  to 
alert  people  in  all  parts  of  the  facility  in¬ 
cluding  isolation  areas  such  as  cold  rooms 
172). 

ic)  A  spill  control  policy  should  be  devel¬ 
oped  and  should  include  consideration  of  pre- 
"ention.  containment,  cleanup,  and  report¬ 
ing  (175). 


(d)  All  accidents  or  near  accidents  should 
be  carefully  analyzed  with  the  results  dis¬ 
tributed  to  all  who  might  benefit  (8,  28). 

10.  Information  and  Training  Program 

(a)  Aim:  To  assure  that  all  individuals  at 
risk  are  adequately  informed  about  the  work 
in  the  laboratory,  its  risks,  and  what  to  do  if 
an  accident  occurs  (5. 15). 

(b)  Emergency  and  Personal  Protection 
Training:  Every  laboratory  worker  should 
know  the  location  and  proper  use  of  avail¬ 
able  protective  apparel  and  equipment  (154, 
169). 

Some  of  the  full-time  personnel  of  the  lab¬ 
oratory  should  be  trained  in  the  proper  use 
of  emergency  equipment  and  procedures  (6). 

Such  training  as  well  as  first  aid  instruc¬ 
tion  should  be  available  to  (154)  and  encour¬ 
aged  for  (176)  everyone  who  might  need  it. 

(c)  Receiving  and  stockroom/storeroom 
personnel  should  know  about  hazards,  han¬ 
dling  equipment,  protective  apparel,  and  rel¬ 
evant  regulations  (217). 

(d)  Frequency  of  Training;  The  training 
and  education  program  should  be  a  regular, 
continuing  activity— not  simply  an  annual 
presentation  (15). 

(e)  Literature/Consultation:  Literature  and 
consulting  advice  concerning  chemical  hy¬ 
giene  should  be  readily  available  to  labora¬ 
tory  personnel,  who  should  be  encouraged  to 
use  these  information  resources  (14). 

11.  Waste  Disposal  Program. 

(a)  Aim:  To  assure  that  minimal  harm  to 
people,  other  organisms,  and  the  environ¬ 
ment  will  result  from  the  disposal  of  waste 
laboratory  chemicals  (5), 

(b)  Content  (14,  232,  233.  240):  The  waste  dis¬ 
posal  program  should  specify  how  waste  is  to 
be  collected,  segregated,  stored,  and  trans¬ 
ported  and  include  consideration  of  what  ma¬ 
terials  can  be  incinerated.  Transport  from 
the  institution  must  be  in  accordance  with 
DOT  regulations  (244). 

(c)  Discarding  Chemical  Stocks:  Unlabeled 
containers  of  chemicals  and  solutions  should 
undergo  prompt  disposal;  if  partially  used, 
they  should  not  be  opened  (24.  27). 

Before  a  worker’s  employment  in  the  lab¬ 
oratory  ends,  chemicals  for  which  that  per¬ 
son  was  responsible  should  be  discarded  or 
returned  to  storage  (226). 

(d)  Frequency  of  Disposal:  Waste  should  be 
removed  from  laboratories  to  a  central  waste 
storage  area  at  least  once  per  week  and  from 
the  central  waste  storage  area  at  regular  in¬ 
tervals  (14). 

(e)  Method  of  Disposal:  Incineration  in  an 
environmentally  acceptable  manner  is  the 
most  practical  disposal  method  for  combus¬ 
tible  laboratory  waste  (14,  238,  241). 

Indiscriminate  disposal  by  pouring  waste 
chemicals  down  the  drain  (14.  231. 242)  or  add¬ 


ing  them  to  mixed  refuse  for  landfill  burial 
is  unacceptable  (14). 

Hoods  should  not  be  used  as  a  means  of  dis¬ 
posal  for  volatile  chemicals  (40.  2(X)). 

Disposal  by  recycling  (233,  243)  or  chemical 
decontamination  (40.  230)  should  be  used 
when  possible. 

E.  Basic  Rules  and  Procedures  for  Working  roith 
Chemicals 

The  Chemical  Hygiene  Plan  should  require 
that  laboratory  workers  know  and  follow  its 
rules  and  procedures.  In  addition  to  the  pro¬ 
cedures  of  the  sub  programs  mentlonea 
above,  these  should  include  the  rules  listed 
below. 

1.  General  Rules 

The  following  should  be  used  for  essen¬ 
tially  all  laboratory  work  with  chemicals; 

(a)  Accidents  and  spi/ls— Eye  Contact: 
Promptly  flush  eyes  with  water  for  a  pro¬ 
longed  period  (15  minutes)  and  seek  medical 
attention  (33. 172). 

Ingestion:  Encourage  the  victim  to  drink 
large  amounts  of  water  (178). 

Skin  Contact:  Promptly  flush  the  affected 
area  with  water  (33,  172, 178)  and  remove  any 
contaminated  clothing  (172,  178).  If  ssrnip- 
toms  persist  after  washing,  seek  medical  at¬ 
tention  (33). 

Clean-up.  Promptly  clean  up  spills,  using 
appropriate  protective  apparel  and  equip¬ 
ment  and  proper  disposal  (24  33).  See  pp.  233- 
237  for  specific  clean-up  recommendations. 

(b)  Avoidance  of  **rourine"  exposure:  Develop 
and  encourage  safe  habits  (23);  avoid  unnec¬ 
essary  exposure  to  chemicals  by  any  route 
(23); 

Do  not  smell  or  taste  chemicals  (32).  Vent 
apparatus  which  may  discharge  toxic  chemi¬ 
cals  (vacuum  pumps,  distillation  columns, 
etc.)  into  local  exhaust  devices  (199). 

Inspect  gloves  (157)  and  test  glove  boxes 

(208)  before  use. 

Do  not  allow  release  of  toxic  substances  in 
cold  rooms  and  warm  rooms,  since  these 
have  contained  recirculated  atmospheres 

(209) . 

(c)  Choice  of  chemicals:  Use  only  those 
chemicals  for  which  the  quality  of  the  avail¬ 
able  ventilation  system  is  appropriate  (13). 

(d)  Eating,  smoking,  etc,:  Avoid  eating, 
drinking,  smoking,  gum  chewing,  or  applica¬ 
tion  of  cosmetics  in  areas  where  laboratory 
chemicals  are  present  (22,  24.  32.  40);  wash 
hands  before  conducting  these  activities  (23. 
24). 

Avoid  storage,  handling  or  consumption  of 
food  or  beverages  in  storage  areas,  refrig¬ 
erators,  glassware  or  utensils  which  are  also 
used  for  laboratory  operations  (23.  24.  226). 

(e) '  Equipment  and  glassware:  Handle  and 
store  laboratory  glassware  with  care  to 
avoid  damage;  do  not  use  damaged  glassware 
(25).  Use  extra  care  with  Dewar  flasks  and 
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jnmabie  mixtures  with  air  wider 
an  12  percent  by  volume,  resrarcQesa 
zhe  lower  limit. 

iii)  Liauid,  flammaOie  means  any  liq- 
1  baviii?  a  ilashnoint  below  lOO  ®p 
.3  except  any  mixture  navin? 
mnonents  with  Hashpoints  of  100  ®P 
.3  Higher,  :ne  :otai  of  which 

percent  or  more  ox  the  total 
iuj^^Bhe  mixture, 
ivl^roa.  flammaole  means  a  solid, 
her  than  a  blasting  agent  or  explo- 
/e  as  defined  in  §  1910.109(a),  that  is 
idle  to  cause  fire  through  friction, 
sorption  of  moisture,  spontaneous 
emical  change,  or  retained  heat  irom 
inuiacturing  or  processing,  or  which 
n  be  ignited  readily  and  when  ignited 
xns  so  vigorously  and  persistently  as 
create  a  serious  hazard.  A  chemical 
all  be  considered  to  be  a  flammable 
lid  if,  when  tested  by  the  method  de- 
nbed  in  16  CFR  1500.44.  it  ignites  and 
irns  with  a  self-sustained  flame  at  a 
xe  greater  than  one-tenth  of  an  inch 
T  second  along  its  major  axis. 
Flashpoint  means  the  minimum  tern- 
rature  at  which  a  iiQuid  gives  off  a 
:poT  in  sufficient  concentration  to  ignite 
n.en  tested  as  follows: 

i)  Tagliabue  Closed  Tester  (See 
merican  National  Standard  Method  of 
est  for  Flash  Point  by  Tag  Closed 
ester.  Zll.24-1979  (ASTM  D  56-79)Vfor 
quids  with  a  viscosity  of  leas  than  46 
avbolt  Universal  Seconds  (SUS)  at 
:0‘'F  (37.8  ®C),  that  do  not  contain  sus- 
inded  solids  and  do  not  have  a  tend- 
icy  to  form  a  surface  film  under  test: 

ii)  ^Rgnsky-Martens  Closed  Tester 
ee^^^^erican  National  Standard 
:et^^Hr  Test  for  Flash  Point  by 
enSP^rtens  Closed  Tester,  Z11.7- 
i79  (ASTM  D  9a-79))-for  liquids  with  a 
iscosity  equal  to  or  greater  than  45 
US  at  100  ®F  (37.8  or  that  contain 
aspended  solids,  or  that  have  a  tend- 
acy  to  form  a  surface  film  under  test: 

iii)  Setaflash  Closed  Tester  (see 
.merican  National  Stanoard  Method  of 
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other  evacuated  glass  apparatus;  shield  or 
wrap  them  to  contain  chemicals  and  frag¬ 
ments  should  implosion  occur  (25).  Use 
equipment  only  for  its  designed  purpose  (23, 
26). 

(f)  Exiting:  Wash  areas  of  exposed  skin  well 
before  leaving  the  laboratory  (23). 

(g)  Horseplay:  Avoid  practical  jokes  or 
other  behavior  which  might  confuse,  startle 
or  distract  another  worker  (23). 

(h)  Mouth  suction:  Do  not  use  mouth  suc¬ 
tion  for  pipe  ting  or  starting  a  siphon  (23,  32). 

(i)  Personal  apparel:  Confine  long  hair  and 
loose  clothing  (23.  158).  Wear  shoes  at  all 
times  in  the  laboratory  but  do  not  wear  san¬ 
dals.  perforated  shoes,  or  sneakers  (158). 

(J)  Personal  housekeeping:  Keep  the  work 
area  clean  and  uncluttered,  with  chemicals 
and  equipment  being  properly  labeled  and 
stored;  clean  up  the  work  area  on  completion 
of  an  operation  or  at  the  end  of  each  day  (24). 

(k)  Personal  proW:tion:  Assure  that  appro¬ 
priate  eye  protection  (154-156)  is  worn  by  ail 
persons,  including  visitors,  where  chemicals 
are  stored  or  handled  (22,  23,  33, 154). 

Wear  appropriate  gloves  when  the  poten¬ 
tial  for  contact  with  toxic  materials  exists 
(157);  Inspect  the  gloves  before  each  use. 
wash  them  before  removal,  and  replace  them 
periodically  (167).  (A  table  of  resistance  to 
chemicals  of  common  glove  materials  is 
given  p.  159). 

Use  appropriate  (164-168)  respiratory  equip¬ 
ment  when  air  contaminant  concentrations 
are  not  sufficiently  restricted  by  engineering 
controls  (164-5),  Inspecting  the  respirator  be¬ 
fore  use  (169). 

Use  any  other  protective  and  emergency 
apparel  and  equipment  as  appropriate  (22, 
157-162). 

Avoid  use  of  contact  lenses  in  the  labora¬ 
tory  unless  necessary;  if  they  are  used,  in¬ 
form  supervisor  so  special  precautions  can  be 
taken  (155). 

Remove  laboratory  coats  immediately  on 
significant  contamination  (161). 

(l)  Planning:  Seek  information  and  advice 
about  hazards  (7),  plan  appropriate  protec¬ 
tive  procedures,  and  plan  positioning  of 
equipment  before  beginning  any  new  oner- 
ation  (22. 23). 

(m)  Unattended  operations:  Leave  lights  on, 
place  an  appropriate  sign  on  the  door,  and 
provide  for  containment  of  toxic  substances 
in  the  event  of  failure  of  a  utility  service 
(such  as  cooling  water)  to  an  unattended  op¬ 
eration  (27, 128). 

(n)  Use  of  hood:  Use  the  hood  for  operations 
which  might  result  In  release  of  toxic  chemi¬ 
cal  vapors  or  dust  (198-9). 

As  a  rule  of  thumb,  use  a  hood  or  other 
local  ventilation  device  when  working  with 
any  appreciably  volatile  substance  with  a 
TLV  of  less  than  50  ppm  (13). 

Confirm  adequate  hood  performance  before 
use:  keep  hood  closed  at  all  times  except 
when  adjustments  within  the  hood  are  being 
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made  (200);  keep  materials  stored  in  hoods  to 
a  minimum  and  do  not  allow  them  to  block 
vents  or  air  flow  (200). 

Leave  the  hood  ‘*on”  when  it  Is  not  in  ac¬ 
tive  use  if  toxic  substances  are  stored  in  it  or 
:f  it  is  uncertain  whether  adequate  general 
laboratory  ventilation  will  be  maintained 
when  it  is  ‘-off’  (200). 

(o)  Vigilance:  Be  alert  to  unsafe  conditions 
and  see  that  they  are  correctea  when  de¬ 
tected  (22). 

(p)  Waste  disposal:  Assure  that  the  plan  for 
each  laboratory  operation  includes  plans  and 
training  for  waste  disposal  (230). 

Deposit  chemical  waste  in  appropriately 
labeled  receptacles  and  follow  all  other 
waste  disposal  procedures  of  the  Chemical 
Hygiene  Plan  (22.  24). 

Do  not  discharge  to  the  sewer  concentrated 
acids  or  bases  (231);  highly  toxic,  malodor¬ 
ous.  or  lachrymatory  substances  (231);  or  any 
substances  which  might  interfere  with  the 
biological  activity  of  waste  water  treatment 
plants,  create  fire  or  explosion  hazards, 
cause  structural  damage  or  obstruct  flow 
(242). 

(Q)  Working  alone:  Avoid  working  alone  in  a 
building;  do  not  work  alone  in  a  laboratory 
if  the  procedures  being  conducted  are  hazard¬ 
ous  (28). 

2.  Working  with  Allergens  and  Embryotoxins 

(a)  Allergens  (examples:  diazoznethane. 
Isocyanates,  bichromates):  Wear  suitable 
gloves  to  prevent  hand  contact  with  aller¬ 
gens  or  substances  of  unknown  allergenic  ac¬ 
tivity  (35). 

(b)  Embryotoxins  (34-5)  (examples: 
organomercurials,  lead  compounds,  form- 
amide):  If  you  are  a  woman  of  childbearing 
age.  handle  these  substances  only  in  a  hood 
whose  satisfactory  performance  has  been 
confirmed,  using  appropriate  protective  ap¬ 
parel  (especially  gloves)  to  prevent  skin  con¬ 
tact. 

Review  each  use  of  these  materials  with 
the  research  supervisor  and  review  continu¬ 
ing  uses  annually  or  whenever  a  procedural 
change  is  made. 

Store  these  substances,  properly  labeled,  in 
an  adequately  ventilated  area  in  an  unbreak¬ 
able  secondary  container. 

Notify  supervisors  of  all  incidents  of  expo¬ 
sure  or  spills;  consult  a  qualified  physician 
when  appropriate. 

3.  Work  with  Chemicals  of  Moderate  Chronic 

or  High  Acute  Toxicity 

Examples:  dlisopropylflurophosphate  (41). 
hydrofluoric  acid  (43).  hydrogen  cyanide  (46). 

Supplemental  rules  to  be  followed  in  addi¬ 
tion  to  those  mentioned  above  (Procedure  B 
of  “Prudent  Practices’*,  pp.  39-41): 

(a)  Aim:  To  minimize  exposure  to  these 
toxic  substances  by  any  route  using  all  rea¬ 
sonable  precautions  (39).  * 
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b)  Applicability:  These  precautions  are  ap¬ 
propriate  for  substances  with  moderate 
chronic  or  hig“h  acute  toxicity  used  in  slg- 
oiiicant  quantities  (39). 

.  c  )  Location:  Use  and  store  these  substances 
oniy  in  areas  of  restricted  access  with  spe¬ 
cial  warning  signs  (40,  229). 

Always  use  a  hood  (previously  evaluated  to 
confirm  adequate  performance  with  a  face 
velocity  of  at  least  60  linear  feet  per  minute) 
(40)  or  other  containment  device  for  proce¬ 
dures  which  may  result  in  the  greneratlon  of 
aerosols  or  vapors  containingr  the  substance 
(39);  trap  released  vapors  to  prevent  their 
discharge  with  the  hood  exhaust  (40). 

(d)  Personal  protection:  Always  avoid  skin 
contact  by  use  of  gloves  and  long  sleeves 
(and  other  protective  apparel  as  appropriate) 

(39) .  Always  wash  hands  and  arms  imme¬ 
diately  after  working  with  these  materials 

(40) . 

(e)  Records:  Maintain  records  of  the 
amounts  of  these  materials  on  hand, 
amounts  used,  and  the  names  of  the  workers 
involved  (40,  229). 

(f)  Prevention  of  spills  and  accidents:  Be  pre¬ 
pared  for  accidents  and  spills  (41). 

Assure  that  at  least  2  people  are  present  at 
all  times  if  a  compound  in  use  is  highly  toxic 
or  of  unknown  toxicity  (39). 

Store  breakable  containers  of  these  sub¬ 
stances  in  chemically  resistant  trays;  also 
work  and  mount  apparatus  above  such  trays 
or  cover  work  and  storage  surfaces  with  re¬ 
movable,  absorbent,  plastic  backed  paper 
(40). 

If  a  major  spill  occurs  outside  the  hood, 
evacuate  the  area;  assure  that  cleanup  per¬ 
sonnel  wear  suitable  protective  apparel  and 
equipment  (41). 

(g)  Waste:  Thoroughly  decontaminate  or  in¬ 
cinerate  contaminated  clothing  or  shoes  (41). 
If  possible,  chemically  decontaminate  by 
chemical  conversion  (40). 

Store  contaminated  waste  in  closed,  suit¬ 
ably  labeled,  impervious  containers  (for  liq¬ 
uids.  in  glass  or  plastic  bottles  half-filled 
with  vermiculite)  (40). 

4.  Work  with  Chemicals  of  High  Chronic 
Toxicity 

(Examples:  dimethylmercury  and  nickel 
carbonyl  (48).  benzo-a-pyrene  (51).  N- 
nitrosodiethylamine  (64).  other  human  car¬ 
cinogens  or  substances  with  high  carcino¬ 
genic  potency  in  animals  (38).) 

Further  supplemental  rules  to  be  followed, 
in  addition  to  all  these  mentioned  above,  for 
work  with  substances  of  known  high  chronic 
toxicity  (in  quantities  above  a  few  milli¬ 
grams  to  a  few  grams,  depending  on  the  sub¬ 
stance)  (47).  (Procedure  A  of  “Prudent  Prac¬ 
tices”  pp.  47-60). 

(a)  Access:  Conduct  all  transfers  and  work 
with  these  substances  in  a  “controlled  area”: 
a  restricted  access  hood,  glove  box,  or  por¬ 
tion  of  a  lab,  designated  for  use  of  highly 


toxic  substances,  for  which  all  people  with 
access  are  aware  of  the  substances  being 
used  and  necessary  precautions  (48). 

(b)  Approvals:  Prepare  a  plan  for  use  and 
disposal  of  these  materials  and  obtain  the 
approval  of  the  laboratory  supervisor  (48). 

(c)  Non-contamination/Decontamination:  Pro¬ 
tect  vacuum  pumps  against  contamination 
by  scrubbers  or  HEPA  filters  and  vent  them 
into  the  hood  (49).  Decontaminate  vacuum 
pumps  or  other  contaminated  equipment,  in¬ 
cluding  glassware,  in  the  hood  before  remov¬ 
ing  them  from  the  controlled  area  (49.  50). 

Decontaminate  the  controlled  area  before 
normal  work  is  resumed  there  (50). 

id)  Exiting:  On  leaving  a  controlled  area, 
remove  any  protective  apparel  (placing  it  in 
an  appropriate,  labeled  container)  and  thor¬ 
oughly  wash  hands,  forearms,  face,  and  neck 
(49). 

(e)  Housekeeping:  Use  a  wet  mop  or  a  vacu¬ 
um  cleaner  equipped  with  a  HEPA  filter  in¬ 
stead  of  dry  sweeping  if  the  toxic  substance 
was  a  dry  powder  (50). 

(f)  Medical  surveillance:  If  using 
toxicologically  significant  quantities  of  such 
a  substance  on  a  regular  basis  (e.p.,  3  times 
per  week),  consult  a  qualified  phsrsician  con¬ 
cerning  desirability  of  regular  medical  sur¬ 
veillance  (50). 

(g)  Records:  Keep  accurate  records  of  the 
amounts  of  these  substances  stored  (229)  and 
used,  the  dates  of  use,  and  names  of  users 
(48). 

(h)  Signs  and  labels:  Assure  that  the  con¬ 
trolled  area  is  conspicuously  marked  with 
warning  and  restricted  access  signs  (49)  and 
that  all  containers  of  these  substances  are 
appropriately  labeled  with  identity  and 
warning  labels  (48). 

(i)  Spills:  Assure  that  contingency  plans, 
equipment,  and  materials  to  minimize  expo¬ 
sures  of  people  and  property  in  case  of  acci¬ 
dent  are  available  (23S-4). 

(j)  Storage:  Store  containers  of  these 
chemicals  only  In  a  ventilated,  limited  ac¬ 
cess  (48.  227,  229)  area  in  appropriately  la¬ 
beled,  unbreakable,  chemically  resistant, 
secondary  containers  (48,  229). 

(k)  Glove  boxes:  For  a  negative  pressure 
glove  box,  ventilation  rate  must  be  at  least 
2  volume  change&'hour  and  pressure  at  least 
0.5  inches  of  water  (48).  For  a  positive  pres¬ 
sure  glove  box,  thoroughly  check  for  leaks 
before  each  use  (49).  In  either  case,  trap  the 
exit  gases  or  filter  them  through  a  HEPA  fil¬ 
ter  and  then  release  them  into  the  hood  (49). 

(l)  Waste:  Use  chemical  decontamination 
whenever  possible:  ensure  that  containers  of 
contaminated  waste  (including  washings 
from  contaminated  flasks)  are  transferred 
from  the  controlled  area  in  a  secondary  con¬ 
tainer  under  the  supervision  of  authorized 
personnel  (49.  50,  233). 


525 


29  CFR  Ch.  XVII  (7-1-95  Edition) 


re  and  pressure,  forms  a  flammable 
xcure  with  air  at  a  concentration  of 
percent  by  volume  or  less:  or 
3)  A  S2LS  that,  at  ambient  tempera- 
re  and  pressure,  forms  a  ran?e  of 
mmabie  mixtures  with  air  wider 
an  12  percent  by  volume,  regardless 
zhej^jSeT  limit. 

fd,  flammadie  means  any  liq. 
a  flashpoint  below  100  »F 
\3  except  any  mixture  havin? 
mnonents  with  flashpoints  of  100  “F 
\3  "’C"  cr  higher.  :ne  rotai  of  which 
iKe  up  y9  percent  or  more  of  the  total 
iume  of  the  mixture, 
iv)  Solid,  flammable  means  a  solid, 
ner  than  a  blasting  agent  or  explo¬ 
re  as  defined  in  §  1910.109(a),  that  is 
foie  to  cause  fire  through  friction, 
sorption  of  moisture,  spontaneous 
emicai  change,  or  retained  heat  from 
anuiacturing  or  processing,  or  which 
.n  be  Ignited  readily  and  when  ignited 
irns  so  vigorously  and  persistently  as 
create  a  serious  hazard.  A  chemical 
all  be  considered  to  be  a  flammable 
iid  if.  when  tested  by  the  method  de- 
nbed  in  16  CFR  1500.44,  it  ignites  and 
j:ns  with  a  self-sustained  flame  at  a 
te  greater  than  one-tenth  of  an  inch 
r  second  along  its  major  axis. 


7lashvotnt  means  the  minimvm  tern- 
rature  at  which  a  liquid  gives  off  a 
:por  zn  su;/zcient  concentration  to  ignite 
n,en  tested  as  follows: 
i)  Tagiiabue  Closed  Tester  (See 
merican  National  Standard  Method  of 
ist  for  Flash  Point  by  Tag  Closed 
?ster.  Zll.24-1979  (ASTM  D  56-79))-for 
luids  with  a  viscosity  of  less  than  45 
ivbQ^^Tniversal  Seconds  (SUS)  at 
that  do  not  contain  sus- 
and  do  not  have  a  tend- 
icy^^mrm  a  surface  film  under  test: 


ii)  Pensky-Martens  Closed  Tester 
ee  American  National  Standard 
ethod  of  Test  for  Flash  Point  by 
ensky-Martens  Closed  Tester,  Z11.7- 
79  (ASTM  D  93-79))-for  liquids  with  a 
scosity  equal  to  or  greater  than  45 
as  at  1(X)®F  (37.8  ®C\  or  that  contain 
ispended  solids,  or  that  have  a  tend- 
icy  to  form  a  surface  film  under  test: 

iii)  Setaflash  Closed  Tester  (see 
mencan  National  Standard  Method  of 
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5.  Animal  Work  with  Chemicals  of  High 
Chronic  Toxicity 

.Access:  For  large  scale  studies,  special 
.'acuities  with  restricted  access  are  crei- 
^rabie  (56). 

.b)  /idmjnistration  of  the  zoxzc  suostance: 
When  possible,  administer  tne  substance  oj.’ 
injection  or  gavage  instead  of  in  the  diet,  i: 
administration  is  in  the  diet,  use  a  caging 
system  under  negative  pressure  of,  under 
laminar  air  flow  directed  toward  HEPA  fil¬ 
ters  (56). 

tc)  Aerosol  suppression:  Devise  procedures 
which  minimize  formation  and  dispersal  of 
contaminated  aerosols,  including  those  from 
food,  urine,  and  feces  (e.g.,  use  HEPA  filtered 
vacuum  equipment  for  cleaning,  moisten 
contaminated  bedding  before  removal  from 
the  cage,  mix  diets  in  closed  containers  in  a 
hood)  (55,  56). 

(d)  Personal  protecUon:  When  working  in 
the  animal  room,  wear  plastic  or  rubber 
gloves,  fully  buttoned  laboratory  coat  or 
jumpsuit  and.  if  needed  because  of  incom¬ 
plete  suppression  of  aerosols,  other  apparel 
and  equipment  (shoe  and  head  coverings,  res¬ 
pirator)  (56). 

(e)  V/aste  disposal:  Dispose  of  contaminated 
animal  tissues  and  excreta  by  incineration  if 
the  available  incinerator  can  convert  the 
contaminant  to  non- toxic  products  (238);  oth¬ 
erwise.  package  the  waste  appropriately  for 
burial  in  an  EPA-approved  site  (239). 

F.  Safety  Recommendations 

The  above  recommendations  ffom  “Pru¬ 
dent  Practices”  do  not  include  those  which 
are  directed  primarily  toward  prevention  of 
physical  injury  rather  than  toxic  exposure. 
However,  failure  of  precautions  against  in¬ 
jury  will  often  have  the  secondary  effect  of 
causing  toxic  exposures.  Therefore,  we  list 
below  page  references  for  recommendations 
concerning  some  of  the  major  categories  of 
safety  hazards  which  also  have  implications 
for  chemical  hygiene: 

1.  Corrosive  agents:  (35-6) 

2.  Electrically  powered  laboratory  apparatus: 

(179-02) 

3.  Fires,  explosions:  (26,  57-74,  162-4,  174-5, 

219-20,  226-7) 

4.  Low  temperature  procedures:  (26.  88) 

5.  Pressurized  and  vacuum  operations  (in¬ 
cluding  use  of  compressed  gas  cylinders): 

(27,  75-101) 

G.  Material  Safety  Data  Sheets 

Material  safety  data  sheets  are  presented 
in  “Prudent  Practices”  for  the  chemicals 
listed  below.  (Asterisks  denote  that  com¬ 
prehensive  material  safety  data  sheets  are 
provided). 

*  Acetyl  peroxide  (105) 

♦Acrolein  (106) 

♦Acrylonllrile  (107) 


Ammonia  (anhydrous)  (91) 

♦Aniline  (109) 

♦Benzene  (110) 

♦Benzoia] pyrene  (112) 

♦Bis(chloromethyl)  ether  (113) 

Boron  trichioride  (91) 

Boron  trifluoride  (92) 

3romine  (114; 

'Tert-butyi  nydroperoxide  (148) 

*Carbon  aisuifide  (116) 

Carbon  monoxiae  (92) 

♦Carbon  tetrachloride  (118) 

♦Chlorine  (119) 

Chlorine  trifluoride  (94) 

♦Chloroform  (121) 

Chloromethane  (93) 

♦Diethyl  ether  (122) 

Diisopropyl  fluorophosphate  (41) 
♦Dimethylformamide  (123) 

♦Dimethyl  sulfate  (125) 

♦Dioxane  (126) 

♦Ethylene  dibromide  (128) 

♦Fluorine  (95) 

♦Formaldehyde  (130) 

♦Hydrazine  and  salts  (132) 

Hydrofluoric  acid  (43) 

Hydrogen  bromide  (98) 

Hydrogen  chloride  (98) 

♦Hydrogen  cyanide  (133) 

♦Hydrogen  sulfide  (135) 

Mercury  and  compounds  (52) 

♦Methanol  (137) 

♦Morpholine  (138) 

♦Nickel  carbonyl  (99) 

♦Nitrobenzene  (139) 

Nitrogen  dioxide  (100) 

N-nitrosodiethylamine  (64) 

♦Peracetic  acid  (141) 

♦Phenol  (142) 

♦Phosgene  (143) 

♦Pyridine  (144) 

♦Sodium  azide  (145) 

♦Sodium  cyanide  (147) 

Sulfur  dioxide  (101) 

♦Trichloroethylene  (149) 

♦Vinyl  chloride  (150) 

APPENDIX  B  TO  §  1910.1450— REFERENCES  (NON- 
MANDATORY) 

The  following  references  are  provided  to 
assist  the  employer  in  the  development  of  a 
Chemical  Hygiene  Plan.  The  materials  listed 
below  are  oflered  as  non-mandatory  guid¬ 
ance.  References  listed  here  do  not  imply 
specific  endorsement  of  a  book,  opinion, 
technique,  policy  or  a  specific  solution  for  a 
safety  or  health  problem.  Other  references 
not  listed  here  may  better  meet  the  needs  of 
a  specific  laboratory,  (a)  Materials  for  the 
development  of  the  Chemical  Hygiene  Plan: 

1.  American  Chemical  Society,  Safety  in 
Academic  Chemistry  Laboratories,  4th  edi¬ 
tion,  1985. 

2.  Fawcett,  H.H.  and  W.  S.  Wood,  Safety 
and  Accident  Prevention  in  Chemical  Oper¬ 
ations,  2nd  edition,  Wiley-Intersclence,  New 
York,  1982. 
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:he  development  of  a 
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)f  a  booh,  opinion, 
pecific  solution  for  a 
m.  Other  references 
.er  meet  the  needs  of 
a)  Materials  for  the 
lical  Hygiene  Plan: 
l  Society.  Safety  in 
iboratories.  4th  edl- 

W.  S.  Wood.  Safety 
a  in  Chemical  Oper- 
5y-lnterscience,  New 


Occupational  Safety  and  Health  Admin.,  Labor 


3.  Plury.  Patricia  A.,  Environmental 
Health  and  Safety  in  the  Hospital  Labora- 
:orv,  Charles  C.  Thomas  Publisher,  Spring- 
::eid  IL,  1978. 

Green.  Michael  E.  and  Turk,  Amos.  Safe- 
:v  in  Working  with  Chemicals.  Macmillan 
Publishing  Co..  NY.  1978. 

5.  Kaufman.  James  A..  Laboratory  Safety 
Guidelines,  Dow  Chemical  Co..  Box  1713.  Mid¬ 
land,  MI  48640,  1977. 

6.  National  Institutes  of  Health,  ITH 
Guidelines  for  the  Laboratory  use  of  Chemi¬ 
cal  Carcinogens,  NIH  Pub.  No.  81-2385,  GPO. 
Washington.  DC  20402. 1981. 

7.  National  Research  Council.  Prudent 
Practices  for  Disposal  of  Chemicals  from 
Laboratories,  National  Academy  Press. 
Washington,  DC.  1983. 

8.  National  Research  Council.  Prudent 
Practices  for  Handling  Hazardous  Chemicals 
in  Laboratories,  National  Academy  Press. 
Washington.  DC,  1981. 

9.  Renfrew,  Malcolm.  Ed.,  Safety  in  the 
Chemical  Laboratory,  Vol,  IV.  J.  Chem.  Ed., 
American  Chemical  Society.  Easlon,  PA. 
1981. 

10.  Steere,  Norman  V.,  Ed.,  Safety  in  the 
Chemical  Laboratory.  J.  Chem.  Ed.  American 
Chemical  Society,  Easlon.  PA.  18042.  Vol.  I, 
1967.  Vol.  n.  1971,  Vol.  m  1974. 

11.  Steere.  Norman  V.,  Handbook  of  Lab¬ 
oratory  Safety,  the  Chemical  Rubber  Com¬ 
pany  Cleveland,  OH,  1971. 

12.  Young,  Jay  A.,  Ed.,  Improving  Safety  in 
the  Chemical  Laboratory,  John  Wiley  & 
Sons.  Inc.  New  York.  1987. 

(b)  Hazardous  Substances  Information: 

1.  American  Conference  of  Governmental 
Industrial  Hygienists.  Threshold  Limit  Val¬ 
ues  for  Chemical  Substances  and  Physical 
Agents  in  the  Workroom  Environment  with 
Intended  Changes,  6500  Glenway  Avenue, 
Bldg.  D-7  Cincinnati.  OH  45211-4438  (latest 
edition). 

2.  Annual  Report  on  Carcinogens,  National 
Toxicology  Program  U.S.  Department  of 
Health  and  Human  Services.  Public  Health 
Service,  U.S.  Government  Printing  Office. 
Washington.  DC.  (latest  edition). 

3.  Best  Company.  Best  Safety  Directory, 
Vols.  I  and  n.  Oldwick.  N.J..  1981. 

4.  Bretherick.  L.,  Handbook  of  Reactive 
Chemical  Hazards.  2nd  edition. 
Butterworths.  London,  1979. 

5.  Bretherick,  L..  Hazards  in  the  Chemical 
Laboratory,  3rd  edition.  Royal  Society  of 
Chemistry.  London.  1986. 

6.  Code  of  Federal  Regulations,  29  CFR  part 
1910  subpart  Z.  U.S.  Govt.  Printing  Office, 
Washington,  DC  20402  (latest  edition). 

7.  lARC  Monographs  on  the  Evaluation  of 
the  Carcinogenic  Risk  of  Chemicals  to  Man, 
World  Health  Organization  Publications  Cen¬ 
ter,  49  Sheridan  Avenue,  Albany.  New  York 
12210  (latest  editions). 

a.  NIOSH/OSHA  Pocket  Guide  to  Chemical 
Hazards.  NIOSH  Pub.  No.  85-114,  U.S.  Gov- 
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ernment  Printing  Offi^'o,  Washington.  DC, 
1985  (or  latest  edition). 

9.  Occupational  Health  Ciuidelines,  NIOSH/ 
OSHA  NIOSH  Pub.  No.  i^i-123  U.S.  Govern¬ 
ment  Printing  Office.  Washington,  DC,  1981. 

10.  Patty,  F.A..  Iiulustrial  Hygiene  and 
Toxicology.  John  Wllov  .'c  Sons,  Inc.,  New 
York.  NY  (Five  Volumes' 

:i.  Registry  of  Toxie  infects  of  Chemical 
Substances,  U.S.  Department  of  Health  and 
Human  Services.  Public  Health  Service,  Can¬ 
cers  for  Disease  Control.  National  Institute 
for  Occupational  Safety  end  Health.  Reviseo 
Annually,  for  sale  from  Superintendent  of 
Documents  U.S.  Govt.  Printing  Office.  Wash¬ 
ington.  DC  20402. 

12.  The  Merck  Index:  An  Encyclopedia  of 
Chemicals  and  Drugs.  Merck  and  Company 
Inc.  Rahway,  N.J.,  1976  lor  latest  edition). 

13.  Sax,  N.I.  Dangerou.s  Properties  of  Indus¬ 
trial  Materials,  5th  eilli.lon.  Van  Nostrand 
Reinhold,  NY.,  1979. 

14.  Sittig,  Marshall,  lluiulbook  of  Toxic  and 
Hazardous  Chemicals,  Noyes  Publications, 
Park  mdge,  NJ,  1981. 

(c)  information  on  Vent. nation: 

1.  American  Confereneo  of  Governmental 
Industrial  Hygienists  Iiulustrial  Ventilation 
(latest  edition),  6500  Glenway  Avenue,  Bldg. 
D-7,  Cincinnati,  Ohio  4521 M438. 

2.  American  National  standards  Institute, 
Inc.  American  National  Standards  Fun¬ 
damentals  Gk)vernlng  the  Design  and  Oper¬ 
ation  of  Local  Exhaust  Systems  ANSI  Z  9.2- 
1979  American  National  standards  Institute, 
N.Y.  1979. 

3.  Imad,  A.P.  and  Wauion,  C.L.  Ventilation 
Index:  An  Easy  Way  to  Decide  about  Hazard¬ 
ous  Liquids,  Professional  Safety  pp  15-18, 
April  1980. 

4.  National  Fire  Protection  Association, 
Fire  Protection  for  l  laboratories  Using 
Chemicals  NPPA-45.  1982. 

Safety  Standard  for  Laboratories  in  Health 
Related  Institutions,  NFPA.  56c,  1980. 

Fire  Protection  Guido  f»n  Hazardous  Mate¬ 
rials.  7th  edition,  1978. 

National  Fire  Prouu;tton  Association, 
Batterymarch  Park,  Quincy,  MA  02269. 

5.  Scientific  Apparatua  Makers  Association 
(SAMA),  Standard  for  Ijaboratory  Fume 
Hoods,  SAMA  LF7-19ao.  UOI  16th  Street, 
NW.,  Washington,  DC  20036. 

(d)  Information  on  Availability  of  Ref¬ 
erenced  Material: 

1.  American  National  Htandards  Institute 
(ANSI),  1430  Broaaway,  New  York,  NY  10018. 

2.  American  Society  fur  Testing  and  Mate¬ 
rials  (ASTM),  1916  Race  Htreet,  Philadelphia, 
PA  19103. 

(Approved  by  the  Office  fif  Management  and 
Budget  under  control  number  1218-0131) 

[55  FR  3327,  Jan.  31.  1990;  FA  PR  7967,  Mar.  6, 
1990;  57  FR 29204,  July  I, 
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cure  and  pressure,  forms  a  flaxmxiable 
.“nixture  with  air  at  a  concentration  of 
13  percent  by  volume  or  less;  or 

B)  A  gas  that,  at  ambient  tempera- 
rare  and  pressure,  forms  a  range  of 
ilammabie  mixtures  with  air  wider 
:han  12  percent  by  volume,  regardless 
Lthe  lower  limit. 

i)  Liquid,  flammable  means  any  liq. 
having  a  flashpoint  below  100  ®p 
^.8  except  any  mixture  having 
jomponents  with  flashpoints  of  lOO  ®? 
37.3  or  higher,  :ne  cotai  of  which 
make  up  99  percent  or  more  of  the  total 
volume  of  the  mixture. 

.:iv)  Solid,  flammaole  means  a  solid, 
other  than  a  blasting  agent  or  explo¬ 
sive  as  defined  in  §  1910.109(a),  chat  is 
liable  to  cause  fire  through  friction, 
absorption  of  moisture,  spontaneous 
Ghemicai  change,  or  retained  heat  from 
manufacturing  or  processing,  or  which 
can  be  ignited  readily  and  when  ignited 
burns  so  vigorously  and  persistently  as 
to  create  a  serious  hazard.  A  chemical 
shall  be  considered  to  be  a  flammable 
solid  if.  when  tested  by  the  method  de¬ 
scribed  in  16  CFR  1600.44.  it  igmtes  and 
burns  with  a  self-sustained  flame  at  a 
rate  greater  than  one-tenth  of  an  inch 
per  second  along  its  major  axis. 

Flashvoint  means  the  minimum  tem¬ 
perature  at  which  a  liquid  gives  off  a 
vapor  in  sufficient  concentration  to  ignite 
when  tested  as  follows: 

(i)  Tagiiabue  Closed  Tester  (See 
American  National  Standard  Method  of 
Test  for  Flash  Point  by  Tag  Closed 
Tester.  Zll.24-1979  (ASTM  D  5&-79)Kor 
liquids  with  a  viscosity  of  less  chan  45 
favbolt  Universal  Seconds  (SUS)  at 
F  (37.8  ®C),  that  do  not  contain  sus- 
ded  solids  and  do  not  have  a  tend- 
cy  to  form  a  surface  film  unaer  test; 


"Mi; 


r  or 

(ii)  Pensky-Martens  Closed  Tester 
:^t  (see  American  National  Standard 
>  Method  of  Test  for  Flash  Point  by 

Pensky-Martens  Closed  Tester.  Z11.7- 
1979  (ASTM  D  93-79))-for  liquids  with  a 
viscosity  equal  to  or  greater  than  45 
.e  SUS  at  100  •F  (37.8  ®C),  or  that  contain 
:i  suspended  solids,  or  that  have  a  tend- 
.e  ency  to  form  a  surface  film  under  test; 
or 

(iii)  Setaflash  Closed  Tester  (see 
American  National  Standard  Method  of 


•314 


§1910.1499 

1910.1499  Source  of  standards. 


Section  1 910.1 000  .  41  CFR  50-204.50.  exceot  for 

TaOie  Z-2.  the  source  of  whtch 
is  Amencan  National  Standards 
institute.  Z37  senes. 


[40  FR  23073.  May  28, 1975] 

§  1910.1500  Standards  organizations. 

Specific  standards  of  the  following 
organizations  have  been  referred  to  in 


29  CFR  Ch.  XVII  (7-1-95  Edition) 

this  subpart.  Copies  of  the  standards 
may  be  obtained  from  the  issuing  orga¬ 
nization. 

American  Conference  of  Governmental 
Industrial  Hygienists 
6500  Glenway  Avenue.  Bldg.  D— 7 
Cincinnati.  Ohio  45211—4438 
American  National  Standards  Institute 
1430  Broadway 
New  York.  New  York  10018 
[40  FR  23073.  May  28.  1975.  as  amendeo  at  43 
FR  57603,  Dec.  8.  1978;  57  FR  29204.  July  1 
1992] 
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INTRODUCTION 


The  use  of  respiratory  protective  equipment  is  required  to  ensure  the  safety  and  health  for  those  employees  at 
TVA*S  Environmental  Research  Center  engaged  in  operations  where  contaminants  cannot  be  engineered  out 
of  the  work  environment.  Contaminants  can  be  encountered  by  the  failure  of  control  equipment  or  when 
adequate  work  practices  are  not  utilized.  Contaminants  vary  in  form  from  nuisance  dust  to  vapors,  particulate 
matter,  gases,  mists,  fumes,  and  fogs.  These  Respiratory  Protection  Program  guidelines  are  written  to 
establish  and  provide  guidelines  for  the  proper  use  of  respirators  at  the  Center’s  facilities.  They  should  also  be 
used  to  develop  detailed  Standard  Operating  Procedures  (SOFs)  where  needed. 

These  guidelines  are  based  on  the  following:  OSHA  Respirator  Requirements  29  CFR  1910.134,  OSHA 
Respiratory  Compliance  Section  of  the  Industrial  Hygiene  Field  Operations  Manual  (March  2, 1981), 
American  National  Standards  Institute  Z88.2-1969  and  1980,  "A  Guide  to  Industrial  Respiratory  Protection,” 
September  1987,  HHS  Pub.  No.  (NIOSH  87-1 16),  and  Manual  of  Respiratory  Protection  Against  Airborne 
Radioactive  Materials  (NUREG  -  0041,  September  1976). 


AGENCY  POINT  OF  CONTACT 

The  TVA  Agency  contact  for  information  regarding  respiratory  protection  is  the  Manager  of  Safety, 
Multipurpose  Building,  Muscle  Shoals,  Alabama  35660,  (205)  386-2314. 


1.0  PURPOSE: 


The  purpose  of  these  guidelines  is  to  establish  the  requirements  and  responsibilities  of  the  elements  of  a 
respirator  program  for  research  activities  and  those  activities  conducted  in  support  of  research  at  the  Center. 

2.0  SCOPE: 

2. 1  These  guidelines  provide  broad  direction  for  the  planned  use  of  respiratory  equipment  to  protect 
individuals  from  exposures  to  airbome  materials  that  might  be  encountered  during  certain  operations. 

2.2  Guidance  is  primarily  directed  to  the  use  of  respirators  to  prevent  the  inhalation  of  airbome 
materials. 

2.3  These  guidelines  are  applicable  to  employees,  inspectors,  and  visitors,  who  must  enter  an  area 
where  the  use  of  respiratory  protective  equipment  is  required. 

2.4  This  document  does  not  apply  to  the  use  of  self-contained  breathing  apparatus  or  to  the  hazards 
associated  with  welding. 

3.0  OSHA  REQUIREMENTS: 

3 . 1  The  OSHA  General  Industry  Standard  for  Respiratory  Protection,  29  CFR  1 9 1 0 . 1 34,  requires 
that  a  respiratory  protection  program  be  established  by  the  employer,  and  that  respirators  be  provided  and  be 
effective  when  such  equipment  is  necessary  to  protect  the  health  of  the  employee. 

3.2  Respiratory  protection  against  airbome  radioactive  materials  may  require  additional  compliance 
as  listed  in  U.S.  Nuclear  Regulatory  Commission  requirements  (10  CFR  20). 

3.3  CARCINOGENS:  Since  the  National  Institute  for  Occupational  Safety  and  Health  (NIOSH) 
maintains  that  there  is  no  safe  exposure  to  carcinogens;  unless  otherwise  authorized,  only  the  most  protective 
respirators  should  be  used  to  protect  workers  from  exposure  to  carcinogens  in  the  workplace.  OSHA 
standards  on  specific  carcinogens  list  required  respiratory  protection. 

4.0  RESPONSIBILITIES: 

4. 1  The  employee  -  It  is  the  responsibility  of  each  employee  to  use  respiratoiy  protective  equipment 
according  to  the  requirements  of  the  Respiratory  Protection  Program  Guidelines. 

4.2  The  employer  -  Current  Federal  regulations  assign  the  employer  the  responsibility  to  provide 
safe  and  healthful  working  conditions  for  workers.  Where  engineering  and/or  administrative  controls  have 
failed  to  eliminate  hazardous  or  potentially  hazardous  conditions,  or  the  utilization  of  such  controls  is  not 
feasible  and  respirators  are  necessary  to  protect  the  health  of  the  employee,  then  respirators  shall  be  provided 
by  the  employer. 

5.0  GENERAL  REQUIREMENTS  (minimal  acceptable  program): 

5. 1  Only  approved  respirators  shall  be  used.  The  respirator  furnished  shall  provide  adequate  respiratory 
protection  against  the  particular  hazard  for  which  it  is  designed  in  accordance  with  established  standards.  The 
Mine  Safety  and  Health  Administration  and  the  National  Institute  for  Occupational  Safety  and  Health 
(MSHA-NIOSH)  are  responsible  for  testing  and  certifying  respirators. 

5.2  Respirators  shall  be  selected  on  the  basis  of  hazards  to  which  the  employee  is  exposed. 


5.3  The  employee  shall  be  instructed  and  trained  in  the  proper  use  of  respirators  and  their  limitations. 

5.4  Respirators  shall  be  regularly  cleaned  and  disinfected  by  the  user.  Those  used  by  more  than  one 
worker  shall  be  thoroughly  cleaned  and  disinfected  after  each  use. 

5.4  Respirators  shall  be  stored  in  a  convenient,  clean,  and  sanitary  location. 

5.5  Respirators  used  routinely  shall  be  inspected  during  cleaning.  Worn  or  deteriorated  parts  shall  be 
replaced. 

5.6  Appropriate  surveillance  of  work  area  conditions  and  degree  of  employee  exposure  or  stress  shall  be 
maintained  by  the  supervisor. 

5.7  There  shall  be  regular  inspection  and  evaluation  to  determine  the  continued  effectiveness  of  the 
program  by  the  supervisor. 

5.8  Employees  shall  not  be  assigned  to  tasks  requiring  use  of  respirators  unless  it  has  been  determined  by 
means  of  a  medical  examination  that  they  are  physically  able  to  perform  the  work  and  use  the  equipment. 

5.9  Employees  shall  be  properly  trained  in  the  use  of  respirators.  Such  training  shall  be  reviewed  on  an 
annual  basis  and  shall  include  the  following  elements: 

5.9.1  The  nature,  extent,  and  effects  of  the  respiratory  hazard  to  which  the  employee  may  be  exposed 
and  the  need  for  respiratory  protection. 

5.9.2  Engineering  or  work  practice  controls  to  be  used  during  the  operation. 

5.9.3  Respirator  selection  to  match  a  specific  hazard,  capabilities  and  limitations  of  respirators,  and 
maintenance  of  respirators. 

5.9.4  Inspection,  donning,  checking  the  fit  of,  and  wearing  respirators,  and  instructions  for  special  use 
of  respirators. 

5.9.5  Recognizing  and  handling  emergency  respiratory  hazard  situations. 

5.9.6  Criteria  for  changing  filter  elements  for  air-purifying  respirators,  (e.g.  When  breathing  becomes 
difficult  or  when  the  employee  can  smell  or  taste  the  contaminants). 

5.9.7  Regulations  on  respirator  use  and  the  contents  of  this  Respiratory  Protection  Guideline. 

5.10  Respirators  shall  not  be  worn  when  conditions  prevent  a  good  face  seal.  Such  conditions  may  be  the 
growth  of  a  beard  or  sideburns,  a  skull  cap  that  projects  under  the  facepiece,  or  temple  pieces  on  glasses. 

5.1 1  The  wearing  of  contact  lenses  in  contaminated  atmospheres  with  a  respirator  shall  not  be  allowed. 

5.12  Employees  shall  be  provided  a  fit  test  to  demonstrate  that  a  good  face  seal  exists  before  being 
approved  to  use  a  respirator. 

6.0  SPECIFIC  REQUIREMENTS  FOR  TVA’S  ENVIRONMENTAL  RESEARCH  CENTER 

6. 1  Fume  hoods  shall  be  used  to  prevent  atmospheric  contamination  of  laboratoiy  breathing  air.  This 
primary  engineering  control  measure  shall  be  used  to  enclose  or  confine  any  potentially  unsafe  working 


operation.  Employees  shall  use  fume  hoods  for  any  work  where  the  breathing  air  may  be  contaminated  with 
harmful  dusts,  fogs,  fumes,  mists,  gases,  or  vapors. 

6.2  Substitution  of  less  toxic  materials  will  be  employed  when  possible  to  minimize  any  respiratory  or 
other  hazardous  risk. 

6.3  When  engineering  controls  are  not  completely  effective,  respirators  as  described  below  can  be  used  as 
a  precautionary  measure. 

6.3.1  A  half-mask  respirator  or  full-face  piece  respirator  can  be  obtained  from  the  work  area 
supervisor  when  working  with  toxic  or  fuming  compounds.  Selection  of  the  type  respirator  shall  be  made 
with  consideration  given  to  exposure  of  the  eyes.  Organic  vapor  cartridges  are  used  in  the  respirator  when 
working  with  toxic  organic  and  volatile  organic  compounds.  Acid  gases-organic  vapor  cartridges  are  used  in 
the  respirator  when  working  with  volatile  acid,  fuming  acid,  or  acid  cleaning  solutions. 

6.3.2  A  face  piece  particle  (dust)  mask  can  be  obtained  from  the  work  area  supervisor  when  working 
in  a  dusty  or  particle-laden  atmosphere,  and  when  performing  any  grinding  or  sanding  operations. 

6.4  instruction  and  demonstration  on  the  correct  selection  and  usage  of  respirators  shall  be  provided  once 
annually  at  a  regularly-scheduled  safety  meeting  by  a  trained  industrial  hygienist.  The  industrial  hygienist 
will  also  provide  any  additional  training  as  requested. 

6.5  Face-piece  respirators  shall  be  cleaned  using  a  solution  of  warm  soapy  water.  Respirators  shall  be 
sanitized  by  immersing  in  or  washing  with  a  one  percent  sodium  hypochlorite  solution.  Respirators  shall  be 
thoroughly  rinsed  with  warm  water  following  cleaning  or  sanitizing  to  remove  any  residues  which  might 
hasten  deterioration. 

6.6  After  air  drying,  face  piece  respirators  shall  be  stored  in  a  "zip-locking"  plastic  bag  to  retard 
deterioration  of  rubber  parts  and  assure  longer  usable  life  of  the  cartridges.  The  employee's  name  should  be 
clearly  printed  on  the  plastic  bag. 

7.0  REFERENCES 

7.1  Code  of  Federal  Regulations,  Title  29,  Part  1910,  Section  134,  revised  July  1,  1986. 
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A.  Changed  title  and  telephone  number  for  Agency  Point  of  Contact. 
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Respiratory  Protection  Plan  for  Research  Activities 


A  written  Respiratory  Protection  Plan  is  required  by  federal  law  when  respirators  are 
being  used  in  the  workplace.  The  attached  document  is  the  first  revision  of  the 
Respiratory  Protection  Plan  for  TVA's  Environmental  Research  Center.  The  plan  was 
initially  issued  in  October  1994.  The  document  was  reviewed  by  a  committee  consisting 
of  the  Chemical  Hygiene  Officers  (CHO’s)  for  the  Center:  Liz  Bailey,  Sheiyl  Cannon, 
Tim  Holt,  Robert  Johnson,  and  Bill  Rogers. 

The  CHO  s  serve  the  Center  because  of  the  Laboratory  Standard  promulgated  by  the 
Occupational  Health  and  Safety  Adminitration.  The  Laboratory  Standard  applies  only  to 
laboratory  use  of  hazardous  chemicals.  It  is  neither  a  complete  safety  program  nor  a 
complete  respiratory  protection  program.  However,  since  safety  and  respiratory 
protection  are  associated  with  the  Laboratoiy  Standard,  the  CHO's  seemed  to  be  a  logical 
group  to  review  the  existing  respiratory  protection  program. 

^e  Respiratory  Protection  Plan  was  written  only  for  the  Center.  It  is  therefore  somewhat 
limited  in  scope.  While  half-mask  respirators,  fiill-face  respirators,  and  dust  magkg  are 
covered,  self-contained  breathing  apparatus  and  emergency  escape  devices  were 
deliberately  exluded  from  the  document.  Only  activities  expected  to  occur  during 
research  or  support  of  research  were  considered  in  writing  the  document.  Welding, 
similar  industrial  activities,  or  chemical  plant  production  activities  were  not  included. 
What  has  resulted  is  a  document  which  is  closely  allied  to  the  Chemical  Hygiene  Plan.  It 
should  be  distributed  and  filed  with  your  copy  of  the  Chemical  Hygiene  Plan. 


Should  any  employee  see  the  need  for  a  more  extensive  program,  the  Chemical  Hygiene 
Officers  should  be  contacted. 


Willliam  J.  Rogers 


A-14.2  ATTACHMENT:  Minimum  Safety  and  Security  Requirements  for  Contractors  at  Milan 
Army  Ammunition  Plant.  Mflan.  Tennessee 


^  6^-0 


MARTIN  MARIETTA  ORDNANCE  SYSTEMS,  INC 


MLAN  ARMYAMMUNmOM  RLAMT 
MLAN.  TENNESSEE  SSSM 
TELmONE  (NM)  8SS4101 


MINIMUM  ^F^  ^DSECURUr  REQUIREMENTS  FOR  CONTRACTORS 
AT  MILAN  ARMY  AMMUNITION  PLANT,  MILAN,  TENNESSEE 

Revised  4/95 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 


^  P^^Jed  wWi  Initial  Indoctrination  and  such  continuing  Instruction 

«{«!£  woduct  his  woric  in  a  safe  manner.  This  Indoctrination  shall  include 
the  provisions  of  this  document  •w.uuo 

All  personnel  and  vehicles  entering  MAAP  are  subject  to  searches. 

All  persons  driving  automobiles  within  the  Plant  will  be  required  to  have  a  valid  State 
Dover’s  License,  a  Plant  Pass,  and  Liability  Insurance. 

^utornobilesrriurt  be  equipped  with  headlights,  tailiights,  seat  belts,  stop  and  turn 
signals,  windshield  wipers,  and  adequate  brakes.  ^ 

All  vehicles  entering  a  restricted  (liniited)area  must  be  equipped  with  an  approved  fire 
exbnguisher  (minimum  2  1/2  lb.  BC).  Fire  extinguishers  are  ^so  required  on  gasoline 
3nd  battery  powered  peneratorSi  materials  handling,  and  similar  equipment 

The  wearing  of  seat  belts  by  operators  and  occupants  of  vehicles  is  a  condition  of  entry 
to  Milan  Anmy  Ammunition  Plant 

“Strike  Anyj^ere"  matches,  alcoholic  beverages,  and  narcotics  are  not  allowed  within 
Siter  MAAP  influence  of  alcohol  or  narcotics  will  not  be  permitted  to 

Srnoking  is  permitted  only  In  designated  locations  and  safety  matches  and  cigarette 
lighters  are  allowed  only  outside  “restricted  areas*. 

Heat,  flame,  or  spark  producing  equipment  will  not  be  permitted  Inside  “restricted  areas’ 
without  a  wntten  permit  from  the  MMOS  Safety  Department  One  copy  of  the  oermlt 
must  be  posted  at  the  work  location.  ka.Vy  ^ 


10.  Cameras  and  wdeo  equipment  are  prohibited  within  the  Plant  unless  a  camera  pass  is 

S?®  Department.  A  permit  (MM^O)  must  be  obtained  from  the 
MMOS  Safety  Depar^ent  prior  to  using  cameras  and  video  equipment  within  restricted 
areas.  This  permit  is  in  addition  to  the  camera  pass. 

1 1 .  Visitations  to  other  than  assigned  areas  or  buildings  will  not  be  allowed. 

12.  A  p^or^s)  Involved  In  any  vehicle  accident  within  the  Plant  must  report  the  Incident  to 
me  Guard  Department  (phone  6565)  immediately.  Accidents  involving  damages  to 
Government  (Plant)  property  must  also  be  reported  to  the  MMOS  Safety  Department 
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12.  The  followino  speed  limits  within  the  Plant  are  applicable: 


14. 


15. 


16. 


17. 


Plant  routes  Outside  Restricted  Areas 

Storage  Areas 

Operating  Lines 

Area  J 

AreaQ 

Others 


-  45  mph 
•  35  mph 
- 15  mph 
>  20  mph 
-20  mph 

-  As  Posted 


13. 


Une  and  Arw  sirens  are  subject  to  sounding  at  any  time.  When  the  siren  sounds  all 

persons  rnurt  pro^d  immediately  to  the  designated  assembly  point  This  assembly 
point  ran  tre  fbi^  by  following  the  posted  evacuation  routes.  If  you  are  within  an  ^ 
operabng  line  with  a  vehicle,  do  not  drive  the  vehicle  to  the  assembly  point  PaiJ  the 
vehicle  and  proceed  rapidly  to  the  assembly  point  by  foot  ^<7. 'Le^ 

^  at  the  project  site.  A  person  trained  in  first  aid  must  be 

present  on  each  project  site. 

ri!?  ambulance  service  v^ll  be  provided  to  the  local  hospital  for  employees  sustaining 
senous  injuries.  In  rase  of  an  emergency,  dial  17  and  give  name  and  location.  “ 

Note:  Charges  for  ambulance  services  will  be  bnied  to  the  Contractor  reouestinn 

Ef  IfcTf  applicable  to  the  work  shall  be  furnished  as  required  and 

ite  use  enforced.  Safety  glasses  are  required  In  all  industrial  areas  of  the  plant  Face 
shields  and  goggles  may  also  be  required,  depending  on  the  job. 

Cont^lnation  or  pollution  of  any  river,  stream  or  water  system  is  prohibited.  Spills  of 
h^rdous^^mateii^s  must  be  reported  via  phone  immediately  to  the  Installation 
On-Scene  Cra^inator  (lOSC)  (phone  6776).  Guard  Dispatcher  (phone  6565),  or  the 

Environmental  Department  (phone  6727). 

18.  All  electriral  equipment  shall  be  properly  grounded  to  dissipate  stray  currents  Ground 
fault  arcuit  interrupters  are  required  when  using  extension  cords. 

1 9.  Hand  trals  and  power  tools  must  be  In  good  condition  and  conform  to  the  established 
standards  for  safe  operations. 


20. 


Job  sites  are  subject  to  safety  inspections  by  Riant  Safety 
other  regulatory  agencies. 


Personnel.  Federal,  State,  and 


21 .  Good  housekeeping  must  be  maintained  within  the  project  area. 

22.  Safety  meetings  must  be  held  at  least  once  per  week. 


23. 


J™®  ©xcavabon,  or  while  performing  normal  duties  at  job  site(s).  If  ammunition 

^  DISTURB  THESE  ITEMS.  Contact 
MMOS  Safety  Department  immediately  (phone  6482  or  6973) 
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24. 


containing  asbestos  were  used  extensively  In  the  construction  of 
facilities  th^^c^  Milan  AAP.  Asbestos  may  be  encountered  in  insulation  for  pipes 

^  (Transito).  To  insure  that  to  one 

«  “**®®*?®  fibere  the  presence/absence  of  asbestos  must  be  verified 
K  demolition,  or  removal.  If  samplIngAesting 

prov^  the  be  asbestos,  then  removal,  handling,  and  disposal  must  be  in 

accordance  with  OSHA  1910.1101  and  other  regulations  as  applicable. 


Michael  E  Harris  -  Engineering  Director 
MARTIN  MARIETTA  ORDNANCE  SYSTEMS  INC. 
a  Lockheed  Marlin  Company 


A.14.3  ATTA 


FIRST-AID 

INSTRUCTIONS 


For 

TVA  Employees 


TENNESSEE  VALLEY  AUTHORITY 
Division  of  Medical  Services 
1986 


TVA/OCS/M$.86/1 


I  lu*  instriic'lioiiH  in  tliis  liooklct  linvc  l)ocn  dovBlopt’ti  to  cissist  ^I'VA 
fiiiploycos  in  usinjt  first-aid  measures  safely  and  confidenlly,  ami  to 
lurniHli  them  with  specific  information  regarding  the  use;  of  supplies 
available  in  I’VA  first-aid  kits  and  first-aid  rooms. 
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Dislocations  6  Hash,  skin 
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On  Surface  of  the  Membrane  Lining  the  Eyelid: 

Full  the  lower  lid  down  gently  and  look  for  the  speck. 

(Continued) 
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P()IJ.OWIN(J  INJURY: 

Contn»l  bleeding  if  present.  (See  pnge  l().) 

Keep  person  comfortably  warm.  (Conlinuetl) 
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Treat  as  follows:  ®  Physician. 

I  The  victim  should  remain  calm,  avoid  exert  ion,  and  do  iiolhiiiK 
which  would  stimulnte  hh'Kid  circulation  (no  alcoholl, 
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U.S.  ARMY  ACCIDENT  REPORT 
Instructions 
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General.  T  ic  umi  navtiig  ino  acooeni  niusi 
^veauoaic  II  ana  cornoiote  mis  reoon.  Comoieie 
3  snaoeo  ooruons  oiur  lor  Miutary  ort>duty. 
in<faiai  ac;eioents:  anu  rnnnary  on-outy 
oaants  resuiuno  >n  uiss  man  20  tost  workoavs. 
AcDoano  invotvmo  20  or  more  lost  workaays 
ano/or  tout  oroooi^  oaniaac  of  S2.000  or  more 
)mhi  reoutfo  comoictcn  of  ine  enure  rcoon.  Tyoc 
Of  legioiy  onni  me  rcooa  fiems  mav  oe  conimueo 
on  a  oiank  sneci  oi  oaoer  ano  anacneo  to  me 
rcoon.  items  itsieo  Deiow  are  kevea  to  me  oiocx 
mrmoefS  of  Oa  ^erm  285.  May  9l.  items  not 
listed  here  are  seif  ezotanaiorv.  Soecuic  Questions 
conccmiriQ  tms  icrm  snouio  oe  rcterreo  to  tne 
^ocai  saieiy  onicc. 


SECTION  A  •  Acctdam  information 

Note;  This  section  snouio  oe  comoieteo  for  me 
miuai  repon  ana  w  any  enanejes  to  a  oreviousiv 
suommcd  reoon. 


^  Check  "INITIAL"  if  tins  IS  me  first  repon  on 
trie  accaoent  Cfiack  ‘CHANGE'*  if  inis  report  is  a 
cnanpe  to  a  previously  suommea  report  of  me 
accioent. 


2.  Enter  me  6*0)ni<  Unn  laGntiiicauon  Cooc 
{UiC)  for  if>e  unit  respunsmie  for  me  acciocni 
/e.Q..  kvxxxxx). 

2  Provide  mtiiiary  onu  mformauon  lor  me  unii 
tistao  m  dtock  2. 


a*  ruli  miiiiary  aooress  re.o  C  Trooo 
^  J7  Cava/ry.  ft  Bragg,  tiC  12345*67891 

5  Prov«e  tne  umi  oranen  (e.g.  Armor 
infantry  Transoorrapon) 

^  fcnier  me  year.  momn.  ano  oav  oi  me 
acoocni  re.g..  $0  n  07  (t  Novemoer  1990}) 

3  Enujf  me  mditanr  tune  me  acooent  occurred 
re.g..  08/5.  220Qi 

•Check  eimer  item  a  or  o.  oeocnomo  o/\  inc 
on  Of  me  accioeni 

Ji  Item  a  is  cnockeo.  state  name  oi  oosi  or 
instauaeon  ie  g,,  ft.  Brapn.  nc  Peoeraf  Ct^mar 
Atlanta.  GA:  Ft  nooa.  rx:  Snaw  AfB.  SC; 

9  Check  Item  a  ii  accioeni  occu/rej  m  .i 
i.’ieaiar  of  hostile  rre  or  enemy  action,  oui  noi  as  a 
rusuii  of  suen  iireraciion.  This  incmoes  oireci 
-reoaraiion  lor  comoai.  actual  comoat,  o.* 
reoeooymeni  from  a  comoai  mcaier. 

10  Check  “Yes'  OI  cipiosivos  iC-J  INT) 
ammurunon.  or  ovroiechnics  were  mvorveo  and 
czMam  in  fiiock  63  its  mvorvement  ana  soccify  me 
Nauonai  Stock  Numocr  (NSN) 

1 1  Give  enouon  oeiaii  to  iina  ific  exact  locauon 
Cl  me  accioeni  re.c..  ^uuotng  numoat  straat  or 
nignwav  nama  stato  anoior  caimrryi  ai*©  state 
ii>e  type  oi  location  re  g..  roaa  m/crsecf/o/i.  tann 
trait,  tamiiy  nou5»ng  hrmg  ranga) 

SECTION  B  -  Personnel  infomunion 

Not«  Comoicte  uiis  section  for  cacn  moiviauai 
involved^  ana/of  mrureo  m  me  accioeni 
tnvoryco*rneans  any  oerson  wiv>  was  mmreo.  or 
wfK)  took  actions,  or  maae  ocasons  wiitcn  causco 
or  conmouieo  to  me  accjoent  it  more  man  one 
oerson  was  invoivoo  enter  imormaiion  on  ono 
^rson  on  irw  miiiai  lorm  and  comoietc  oniv 
:3ecttons  a  ano  B  on  adomonat  lorms  lor  others 
S*ao»e  aH  lorms  tooemer 

»6  bluer  iioiviauai  s  ranx/t^auii  re  c  £5;SG7 
sj3'-CPT  GS-ri  vvG-fii.  Comoioic  lor  an 
Government  oersonne* 


•  *  Enter  moiviouai  s  luii  MOS/Joo  Series  re 
54£20  ^1d40.  GS*30/i 


‘rovioe  inotvKjiiai  s  lull  Mi/irarv  aooress  lur 
'  irnmeni  oersonnoi  n  m,s  aooress  not 
ic  as  mat  in  oiock  Oa.  orovioe  me  ui^a 


£.1  Siaie  now  ni^nv  continuous  hours  wunoiii 
sicoD  this  iMuiwiouai  was  on-ouiv  orioi  tc  inc 
dcaoeni 
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iivoicate  now  inany  nours  oi  contmuous  sieeo 
mis  morviouai  rtao  m  me  oast  24  noivs. 

23.  Stoic  uic  csiuiiateo  numoer  oi  cays  ihis 
inOMouai  will  oe  away  irom  work  rra/ai/y  unaota 
:o  oerrorm  anr  work,  ootf  restton  Quantfsi 
Docs  not  mouce  oays  nusoitakcco. 

2s.  Suito  me  csnmaico  (or  ac/u8/>  numoer  of 
aavs  this  inoiviouai  is  nosoiiaitzeo 
onoatiBnrtaomimiOi  rcceivinp  treatment  Days 
hosDiiaiiaco  tor  *ooservation  only"  are  not 
reponeo 

7S  State  me  esimtaioo  ntimner  ol  oays  trus 
ihdivicKiai  wm  not  oe  aoie  lo  perrorm  nis  or  ner 
reQuiar  ouuas  wgnr  Outv.  orohiai. 

26.  Check  aooroonaie  oiocx.  tf  mrw  man  one 
aooiies.  cneck  tne  most  severe 

2a.  For  ims  fftoivtOuai's  “most  severe  iMnify 
cneck  Uie  aooroortaie  oiockisi  (no  more  man  3) 
uiat  moicate  tne  cause  of  me  mtury. 

29.  Numoer  me  Dooy  oanisi  most  seriously 
iimireo  (no  more  man  31  m  mex  oroer  o»  pnoniy 
iWa  most  SBftous  first i  Be  as  spoctitc  as 
oosstoie. 

30.  For  eaai  Oooy  pan  numoereo  in  otock  29. 
place  a  corresoonomg  numoer  lo  inocaie  me  type 
of  mfufy  recewea  (somet  only  me  most  SBnousi 

21  Check  me  aooropnaie  oiock  tnai  oesi 
ccscnoes  me  moiviouat  $  action  at  me  imie  of  me 
acctoent.  ii  Biuck  3lgg  is  cncckeo.  comoiHte 
Blocks  7$  ana  77  of  Section  H.  as  inoicaico  oy 
mese  tfismjciions. 

22.  Provide  a  snort  otii  oeiaiieo  explanation  oi 
me  nem  cnacxeo  m  Block  3  / 

Note:  rcf  this  (COon.  me  fciiowmo  ofiiruuons 
apply: 

Taeiteat  Training  •  Traiiwiu  u>  a  field  cnwon* 
inent  mat  uses  or  ucveioos'  comoai  or  comoat 
support  Skills. 


55.  Esuiiiatuc  cost  oi  oaniaue  tcZZJt  or  duiu 
cost  Of  camauc  lACODi  for  eacn  oicce 
orooeny.  wruen  Viouoci  costs  of  cons  ano  lauor 

5/.  inchcaie  if  mis  socciiic  item  was  oemp  lowe 
at  tne  fime  oi  me  acciooitt 

58.  If  Block  57  iS  *  yus".  moicata  wnicn  item  wa 
coing  me  towmg 

60  Comoieie  for  cacn  component  or  uan  wios 
•aiiure  or  mauunction  conmouieo  tc  ir  e  acaoe/i 
ihChJOe  me  £JR/QDR  numoer  in  Block  60e. 

61  Irtdfcaie  now  ana  wnv  eacn  comooneni  c 
pan  failCO  or  naitunetinnco  Oy  suinnuno  ircni  in. 
lists  orovKiea  ana  ontenng  me  aooroDnau:  mitnoc 
m  me  oiocks  orovioao 

SECTION  O  -  Environmental  Conditions 
invoivttO 

62.  Check  the  environmental  conoiuoiis  c/osun 
at  me  time  ci  me  acouoni  tno  mor**  mAn  j; 
cnecktnp  aoproonaie  oocks.  wneme^'  coniriDuunn 
fo  me  acodeni  or  not.  a  iso  cneex  wnemor  tney 
causau  or  contnouiad  to  me  accioeni. 

SECTION  E  •  Acensent  OoscnimonrHarrative 

63.  Fmly  oesenoe  tne  seouunco  ot  events  tnai 
lead  UP  to  and  caused  me  acoocni.  Exuiain  now 
ano  «mv  me  accident  occurred.  Aiso  uiuiuoe 
mtormatfon  roomred  from  Blocks  to  ano  4/. 

SECTION  P  •  Corrective  Aoion  ano 
Command  Review 

Note:  The  icvci  of  command  review  iComoanv 
Battatton.  Division,  ate  t  i$  oetemunvo  ov  eancr 
me  maior  Army  cominano  (MACOMt  or  msiauaiioit 
pOkCv. 

65.  Fully  desenou  all  actions  taken,  oiaiwiuu.  or 
rocommonneo  to  civniriaie  tne  causefsi  oi  mis 
acctcant.  Actions  snouid  Pc  loeniitieo  as 
dooroonaie  at  umi  leva  ano  an  me  wuv  ud  io 
hOOA  level. 


Fi«d  ExerasA  ana  Taoeal  Tramnq  .  Iius 
oeoms  wnen  H\e  tiKjn/iotjaj  moons  to  nis  or  nor 
prtfnary  ouiv  location  for  movement  to  me  i«io  site 
Jino  cnos  wnen  no  or  sno  arrives  oack  at  me 
pnmaiv  Outv  locaiion  irom  inv  iieio. 

23.  Cfiock  "Yes  ’  il  acuviiv  iisiuo  m  Block  j  /  was 
i).vi  OI  A  i»cio  cxerase.  Siaie  ndina  of  exercise  n 
•I  has  a  name  ta  g..  foam  Suint.  Aatorger). 

f2  II  visiQfi  uniianccmeni  oovcetsi  were  usco. 
SDPCiiy  tyje  ano  mooei  nuinoers.  ano  wftcihHr 
inev  caused  iiu:  anciooni  laa  .  Ninnt  vision 
uOQp/e  AAr.PusSAJ 

*3  Pfovioe  siandara  or  reicfance  (Scicnar  s 
vtijnua/  AP  rvf  ere  /.  ii  u  exists,  mat  covers 
ccnormanco  oi  me  acuvitv  tocututeo  m  Btocx  3 1 . 

xb  Provioo  d  simofe  ciuMnsiion  ui  tne 
-nisiakefsi  cr  low  me  activuy  or  task  was 
ocriormeo  mcofreciiv  te.g,  SGT  Sm/tn 
'moroocnv  oacMaa  his  V9»5  frock  witnour  a 
ijtouna  guiOBi 

^7  In  your  oomion  wny  was  me  mistake  maae 
or  me  activirv  ocnormeo  uicorrcctiv'’  Cncck  me 
most  important  mason 

-1  Check  me  uock  corresoonoiruj  to  me  oiece 
r.t  comorntmt^associateo  w»tn  me  per  son  m  Block 
'2  lag  SGT  Aaams  was  '^nv/ng  me  "ar^fauit 
n^4Mwv  ms  nama  wui  ce  -  *ock  i2  ana  n/.< 
vtmieia  wm  oa  rr«m  s  m  S&nuori  C  Oaipwi. 

SECTION  C  -  ^roperry/MatenaJ  involved 

Comoieie  stocks  ii2*59  ci»  cacn  d»ccc  c 
orooerty  or  nem  n\  eQuioriieni  invoiveo  m  me 
acoocni  iwneme'  aamagaa  nr  not)  mcfuoc 
Army  ano  non-Army.  as  wan  as  eouiomeni 
wnosa  use  or  misuse  coninouieo  to  me  accioeni 
mckjoa  uo  10  3  uems  of  eouipment  on  me  mmai 
torn).  Use  auuoionai  wank  snoeis  oi  oaoer  to' 
oihar  ecuiomani  ii  Mccessarv.  coniinuinct  lencr 
sOQucncc  fe  g.  A  B.  C.  D.  sna  £/ 

52.  Tvee  Of  eouiorneni  ic  n .  saaan  trucn 
(jenarator) 

52  Full  miiiLa/y  CQutomeni  .-ncoci  numccr  o' 
Civilian  mane  •a  (j  MI09A2  MbOA2  -c.'C 

l.iufus 
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71  macOm  resDonsioie  lot 
(fOFSCOM,  TRAOOC.  etc  ). 


uiis  .iccijcm 


SECTION  H  -  Special  interest/Supoiementat 
intormaoon 

Vfits  sccuun  IS  lor  use  ov  me  U.S  Amw  Saioiv 
Ceniof.  macOms^  ur  mtercstea  satetv  omoes  lo 
notam  oaotiionat  '  Spawai  tntcrosvSuooiCincnMi 
tniorinauon  on  tins  acciociu  as  neeoeo  te.g.,  \u 
lank  fires,  taancsi  oa/<fcnure  acc/nenw  erc  i 
Blocks  76  ano  7?  nave  oeen  ricstonAiuo  loi 
coiieciton  OI  suopicmeniai  uiiorrhanon  on 
oarachuimn  acetaonts 

Blocks  76  ano  77  If  Bjock  31  gg  was  cncckou 
ofoviae  me  foiiowmg  suooiemcniai  miormation  /or 
nacn  muviouai. 

a  Name  oi  mmocr 

D  jumoerrKngm: 

c  Jumoof  weioni. 

0  Type  01  lumo  {StanC  hna  /-ion. 
tacpcat:  sraffc  nna  mass  teonmcai  frutifcni 
non -tactical:  traata/t.  tacoean. 

e  Type  ol  oaracniiie  ano  mooei: 

f  .lumocrs  couwneni  oist): 

g.  weiQMi  Ol  uQufornenL* 

n  tNino  oirocnon  ono  speed  at 
fi)  Jurfiuneioiu 
(21  Oroo  zone 
Jumo  ailituOu: 

).  Jumpers  oosiuon  m  stiCk  dfio  COOf 
cxtica. 

K.  Tuna  Dre*iunio  conducted. 

t.  Date  of  last  lumo  ano  lyoc  Of  lumo. 

>n  Numoer  of  orevious  lumps. 

n.  Date  graduatec  irom  paste  airpornc 
iramwig  (yaar  ana  montrn 

0.  Type  Of  aucrafi 

p.  Acooent  causetsi:  iinprooer  exit,  staiic 
hno  miury.  OfOken  SiahC  nne  oafachutc 
.Tiaiiunciion.  cntangierneni.  losi  o/  stoicr.  bir 
osemaboru  urtsiaote  oosmon.  araogeo  on  D/  treu 
idiioing.  oroD  zone  naza/o  isoeciryi,  ur  omer 
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tim€of 

AcooeiiTiUc« 


^CMOOOF 

2Ar«Aaeft 

C  <«•  Cav 

^  t  Ntqni 


i)  exact  LOCaOOm  OF  acooENT /DMA 


Acaoon 

occumtcD 

□  A  OnAoM, 

□  A.  Oil  Fotl 


IF  ON  POST  NAMCOF 
INSTAUATION^ACBJTY 


ACOOENT  occunwo 
OUMMG /OkACA  MM 

□  4.  Comoti 

□  h.  NafkiComoM 


i  10  MCM#  IMM ISIMA  NAA  M  i 


<7  MAMC  ilMSt.  F#w.  Mfj 
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SECTION  e  •  personnel  information 


27.  CLAtflFieATlONATTIIIlOP 
ACODOfT  1010001 


2A  CAUUOP  MJIMVlOOCUPATIOMAft. 


IS.  SEX  /CA0C1U 
C  a.  M 


16  mank  or 

CRAOC 


t99^^  AMMAW  <M  A0>A0IO»yorfiCI»MWlWWII 

PonofiNMi  01  anmmmt  man  oioe*  a  am  iPCJ 


AT  OF 

>CClMeM7  icaaca  onot 

,  .*0  f^liGHT  STATUS /CiMK-a 
•  enof 

On  Ouiv 

0  a  t»*.t 

Oil  Ouiv 

’  □  t)  No 

CONONUOUS  DUTY  mrj./ 

MWV0/ 


HftS  SlEEF  in  last  24 


23.  OATS  LOST  /fa.  no  ot  a»vi  I  OATS  HOSftrTALiZEO 


.'oif  #/t>m  toora*  «ar  cswwiAtf 
00T  o*  rnrwrv.  oA« 
awMMA/ 


'fa4  AA  *a  f4a*a 
.'>O«aM#A0MO  rACCwawy 
^/OAMflAAT  AO«  tof 
3ftAMT0IWI  OAAr  > 


Dco0nO0ni 


j  |^  MG8  T»«n 


I  I  NOB  OT 


I  I  ^GfiAT 


k  MG8  AOSW 


I  I  NOa  AGR 


m  NGfi  ACT 


^  USAR  lOT 


USAA  AT 


0  USAR  AOT 


23  nOOVFMRfBlAFfCeTED 

<CA0O0  MMfN  MOO  0MA0  M0M  31 


Son  iGftotrMi 


2S.  OAYS  of  ft6ST kWJ !  to  WORK  AcTfViTV  V  Aavi 

ooraon  eafinoi  pmwm  f^Qwsf  auttow.  n^fu  otMAfwwa/ 


2t.  SCVOOT*  OF  (UJttUMlJUfiT  fCH9eM  Onot 


Fatal 


D-  Paimanam  Total  Ottaaniiv.  P<^»i  laii  wyr 
iQimn  ao  oaouui  mota. 


Pavvvianant  Partial  Olsaailiiv.  Persam  yr 
Con  rmm  Aoaok  uca  a  ooov  oari 


2  Davo  amott  itom  wore.  P(ifS4w  nukaoF  iwmi  ia 
mora  woraoava:  beo  raswon 


wora  Actoniy  PvfTUit  «  u/mujfAiiiv 

UMIH0  »  oerfoim  tcuvnor  ouiias.  outyvoreiue 


Firat  A«o  Oniv  Parion  t\MS  uneninio  iivaunaoi 
ol  mvier  Muiiv  fAAo  tost  onjen  aovj  > 


f^ofvaon  M4  AiiAcnao  to  tna 
JS  ARUY 


^ttOku 


Noi  laooriQO 


ja  rvF€  OF  KtJuaYM  I  Mitt  icaaca  mmmmisettmmi 


6uffu  (Coomvea/f 


Burns  fThorman 


1  ^ 

-^uutAtaon 

•  J 
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I  <  ^’acUifas 


:  3  vu^iton 


A  FOftu  iat.  AUG  hj  AMC  ro^u  ifj 


AOraaions 


Coneuaaiun 


SorawSiram 


CuiirLacaiaiiuns 


Conuiamn 


I  ti  Mcrm«  Aupiutir 


io  Aa;r  08SCi.eT£ 


H00I  Girulio 


SECTION  a  .  PERSONNEt  INFOfUAATION  iCOMinutO 


^  Tim#  ikcmmmrnm  •«  ifM  ««f 


Last  ifUA  one  vMf 


Ona  IQ  ifto  wars 


c  Ovar  iwo  vaars 


UfUieaaaao 


I  iCiMcsoaar 


1 41.  "Ill - r^^iaaiiMai  ic 


USI  man  1,000  muaa 


1,000 -S.OOO  mats 


5.000  •  10.000  aMS 


Ovar  I0i)00miao 


Lass  man  Cmonms 


Omamna.  i  yaar 


51  WHCH  ITEM  PPOU  SECTION  C  APPUE5  TO  THE  iNOlVlOUAL  NAMED  IN  SlOCX  }27  (This  is  rioacMO  m  ontw  10  n0$sm  itm  parson  m  oioca  12  :o  /n# 
eoMipnionpvancia  oa^oia  i 


□  liem*  □  iiemB  □  ;i8mC  □  OTHER /Spee»(V; 


SECTION  C  • 

PROPERTY/MATERIAL  involved 

(Whether  Oamagea  or  Non 

1  >T6M  A  1 

:irMB  1 

iTtMC 

52  1)1  tietn 

S3  Moowi  nuntuai 


54  Ownaisnip  iOOO  CA  fiQV  ufui  ^i»rsoiM 


55  OuUar  eosi  oi  oamauv 


56 

nonewar  nroiocmon  svstam  msiaiuM? 

1  □ 

□  No 

□  N*  1 

□ 

G  **o 

□  Na  1 

□  ^4* 

□  No 

□  NA 

57 

Was  irui  iiem  peMQ  lowao? 

I  3 

c  ^ 

□  NA  1 

□  t#* 

G  No 

G  1 

□  '*** 

G  NO 

□  na 

sa 

It  iu«rao.  eniar  «ciict  loi  iitim  uomg  lowiikj 

j 

5ft  Tyfies  01  coittsion  conas  tPick  no  /n  roroti  front  j 

'iSf  OaiOw  «#<CI  ont9f  m  OtOCMS.I  Utt  StinMUHlO  t  I 


pf  Co/ZiSionc 

lOioQ  looaaro  ano  coittoeo  wiUi  niovw^  venioc 
T—  Going  torwaro  ano  coiuaeo  wmh  oarseo  venioe 

3  *  CoUision  wnae  Dscxing 

4  •  ColiiSlOA  wttn  oeoestfian 

£  >  CojlisiOA  wsm  ociea  (Oincr  tnon  vciucia/Deoasinan 
6  Ovcnurneo 


^dfi  Off  Oic  roaa 
jdciuouteo 

Going  lorwaro  and  rear-anoBCl  inovinQ  vefucia 
Grsng  lorwaro  ano  r8ar*enoeo  oaned  vefucie 
Coiitsion  wnua  amng 
Ooiar /Soaoi/y) 


60.  CcmoonanvPan  wsi  Fsiiact/MaiiuncuorHMi  fCcmorttt  tnts  Button  tt  »  matariai  idfiu/a/mairvnciioo  cawMO/contTreaiaa  lo  i/»a  acciaanLi 


d  Manuiaciurer  s  loentiftcauon  Cooc 


01  nowfWMy  Oon  MjJUwRCtiwww  cutfv  nwm 

di»t  ontom  mmtf  tn  utit  IMOCR  lCf«Cl  COaa 
•torn  •MfM»  ■  //If  Mtym  mntmt  m  zocotia  otoek  i 


MOW  i»a/t  fafippfMoiiuncttonea  Cooes 

9  * 

xa  rre/noa^5f(//o>  10  • 

Dincnao/cioiioea  ii  • 

.  v«ufaiea  i2  - 

5  •  ^uDOCO/worn/iraveo  ^3  • 

5  *  Cc/rooeo/rusiaaoinea  *4  • 

?  •  Ovaroressufco/Dursi  li;  • 

I  •  =*Mi>e<v«reicn©o  Siam 


•wiSteCAOrQuecJ 
C  c.'nor08seoiniuounciurao 
renvwaroeo 
Snaareo/cui 
3  dcavtto/aecomooaeo 
f.ocinc  Current  aci>or^ 
-.-jKnowfvOinnr 

'»oi  reooiiM 


Whf  Part  faiioatMaliuncttonoa  Cooos 

1  •  improoor  eouicuneni  oesign 

2  •  inaeaouaia  matfiianenco 

3  '  insooQuae  manufacture  ot  eoutomem 

a  •  inacoQuaio  wnncn  procoouras  (4^.  TM.  SOPi 
5  ■  imcrODcr  suocrvision 
z  •  u-iKnoKrn 

"  •  Omar  /Suec/zv  tn  narrative} 


SECTION  B  •  PERSONNEL  INFORMATION  (Conunuwet 


32.  spcorc  ocscwnoM  of  AcrMfmrAsu 


33.  ^  ACTWITTPAATCF  It.  V 

□  a.  Yea  m  YES.  TAcncAi THA^iNO?  I"'  (€»•«*< 

namaeuieafti  <»«.•»  [“  |  Z  i  i 

□  6.  No  □  A.  vcs  *  _ 1  )o  NTC 


SCO.  ranoe 
Cacimiw  live  ive 


aoioei  tf 


0  u«Mt-wf  I  (II  pi«4oon  I  I  i2i  Crew 


33.  MOMOUAAUCClISCOTOOFCIUTSvCHICUAOUVktfimr 


OCCX  AFFMOPHUTC  ftkOCXCSl 


AVATLAW  I  usem 


□  A  Y03 


&  No  □  C  WA 


YES  I  WO  t  Yts  I  MO  I  OiOAMa>iOLCAtfSgiCOWTWiflcmTOTHISACCIOCMT7(C/^ 

a  s  res  □  6  NO  □  e  uawnwo 


Scumr*  umiM  iT»uMo.i 


CTTOaiamoi 


c  AAmuvFU  (5Morvf 


4S.  WM  Vie  IfHAtaM?  HOW  «M  Viv 


WAS  ACTMTV/rASK  PCAFOAMCO  lAW  STAMGAAMePCIICliCeT  (Cti9e»  • 

G  A  Yes  G  b.  No  rrr  uo,  ettmomH  ttiocMs  46^7  \ 


•cPwyiMet  ewfowwu 


•«oo»»oe»f?  (tiaiwm  owv.i 


SECTION  0  -  environmental  ccnoitiohs  involved 


62  Envimnmgfioi  conoictonr  lOitcK  0nw9f»mH^w  eonoMions  orocnr  it  conaiuon  eMSMieoAVWuiM  lo  •cesamti 


PPESENT 


MTAiauTEO 


ccNorriOM 


I  M  N.mmv  oafH).  siaiic 


t  '  w*mnot«iiM«yntin«giiv  (cu/t/  /*u«f  J 


Siuim  riurricafitf.  lornaoo 


<VirH|  \jw»(4iurguii»nrir 


'  uftimmv  s*mv.  sru»A« 


'Tl  PaCMItOn  iUllMini 


I  rcicKv  rouMit  ruiitKJ  uiiwrft 


SiflKKHV  inul  OtUi  Iti  orncipilituttiit 


<«u  (MWUkUfW  (MWK/A'.  atlHU99.  liVLW^tCI 


wigiiimn^  «iifet/i«:itv.  gruutiu 


O'fHER  (Sooc»tvt 
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64m.  PAMTCCVryPpO  WA*E€  OF  FERSOW  CSURLCTIMG  This  R£fO«T 


SECTION  F  •  COARECTIVE  ACTION  AMO  COMMAND  AEVIEW 


OESCAieC  THE  actions  TAK6M.  M.ANMCO.  OA  ACOOMM£NO€0  TO  CUliiMATE  THE  CAUS€(S)  OA  TH6  ACCaXIfT  finm  m  w#  M  MQOAi. 
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1.0  PROCESS  DESCRIPTION 

This  practice  defines  the  process  for  investigating  serious  accidents  in 
TVA  including  initial  accident  notification,  assignment  of  an 
investigation  team,  conduct  of  investigation,  reporting,  communication  of 
findings  and  recommended  solutions,  and  follow-up  activities. 

2 . 0  OBJECTIVE 

The  objective  is  to  ensure  that  a  thorough  investigation  is  conducted  by 
establishing  the  facts  related  to  the  accident,  determining  the  factors 
that  caused  or  contributed  to  the  accident,  and  determining  the  actions  to 
prevent  a  recurrence.  The  objective  is  not  to  place  blame  on  individuals 
or  organizations  but  rather  to  identify  why  failures  occur  and  to  ensure 
appropriate  corrective  actions. 

3.0  EVALUATION  CRITERIA 

3.1  The  Designated  Agency  Safety  and  Health  Official  (DASHO)  shall  review  each 
serious  accident  investigation  to  ensure  that  all  steps  in  the  process  are 
completed,  the  investigation  adequately  identifies  contributing  factors/ 
causes,  and  recommended  solutions  are  implemented  to  prevent  a  recurrence, 

4 . 0  REFERENCES 


Title  29,  Code  of  Federal  Reoulations >  Part  1960,  "Basic  Program  Elements 
for  Federal  Employee  Occupational  Safety  and  Health  Programs  and  Related 
Matters,”  (defines  "serious  accidents"  and  establishes  reporting 
requirements  for  accidents  defined  as  serious) . 

TVA  Safety  Program  -  Management  Practice /Reporting  and  Investigating 
Injuries/Illnesses . 
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PROCEDURE 

Event  {Activity  Box  Al) 

This  practice  applies  to  all  serious  accidents  that  result  in  any  of 
the  following  occurrences.  EXCEPTION- -Radiological  control  and  nuclear 
operational  safety  incidents  subject  to  other  specific  reporting  and 
investigation  requirements  are  investigated  by  TVA  Nuclear  (TVAN)  as 
required  by  applicable  procedures. 


6.1.1 


Serious  Work-Related  Events 


6. 1.1.1  A  fatality  or  in-patient  hospitalization  of  three  or  more  TVA  employees 
within  30  days  of  an  accident. 

6. 1.1. 2  Accidental  damage  to  TVA  property  with  an  estimated  value  of  $250,000 
or  more  excluding  operating  losses. 

6. 1.1. 3  Any  event  which  under  slightly  different  circumstances  would  have  met 
the  criteria  in  6. 1.1.1  or  6. 1.1. 2  or  may  meet  these  criteria  in  time. 
An  accident  will  be  defined  as  serious  under  this  provision  upon 
agreement  by  the  DASHO  and  the  senior  vice  president,  vice  president, 
or  senior  company  officer. 

6.1.2  Other  Serious  Events  (require  notification  but  not  investigation  in 
accordance  with  this  procedure) 

6 . 1 . 2 . 1  TVA  employee  fatality  occurring  during  nonwork  status . 

6 . 1 . 2 . 2  Serious  accident  involving  contractor  employees . 

6. 1.2. 3  Fatalities  to  members  of  the  public  on  TVA  property. 

6.2  Decision  Diamond  D1 


For  serious  work-related  events  go  to  paragraph  6.4.  For  other  serious 
events  go  to  paragraph  6.3. 

Notification  of  Other  Serious  Events  (Activity  Box  A2) 

Other  serious  events  as  defined  under  paragraph  6.1.2  shall  be 
immediately  reported  by  the  senior  site  manager  to  the  appropriate 
senior  vice  president,  vice  president,  or  senior  company  officer  and 
the  Program  Manager,  Labor  Relations  and  Safety  (LR&S)  (see  attachment 
7.1  for  telephone  numbers).  The  senior  vice  president,  vice  president, 
or  senior  company  officer  will  ensure  that  the  Board;  appropriate 
company  officer;  and  Senior  Vice  President,  Communications,  are 
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notified.  However,  these  events  are  not  required  to  be  investigated  in 
accordance  with  this  procedure. 

6.4  Notification  of  Serious  Work-Related  Events  (Activity  Box  A3) 

6.4.1  The  senior  manager  at  the  site  of  the  accident  shall: 


6. 4. 1.1  Immediately  notify  the  senior  vice  president,  vice  president,  or  senior 
company  officer  and  the  Program  Manager,  LR&S,  as  required  in 
attachment  7.1.  The  notification  shall  include  the  accident  location, 
time  of  the  accident,  name(s)  of  the  individual(s)  involved,  the  extent 
of  the  injuries,  the  name  and  telephone  number  of  a  contact  person,  and 
a  brief  description  of  the  occurrence.  The  Program  Manager,  LR&S,  must 
be  notified  as  soon  as  possible  so  TVA  can  comply  with  the  OSHA  eight- 
hour  reporting  requirement. 

6. 4. 1.2  Secure  the  accident  scene  to  prevent  any  disturbance  of  the  evidence 
and  to  protect  people  and  property  from  any  hazards  associated  with  the 
accident  until  the  scene  is  released  by  the  Accident  Investigation  Team 
(AIT)  chairperson. 

6. 4. 1.3  Identify  all  witnesses  to  the  accident  and  obtain,  where  possible, 
preliminary  witness  statements.  Witnesses  should  only  be  asked  to 
state  what  happened  in  obtaining  factual  information  concerning  the 
accident.  Other  detailed  questions  will  be  asked  by  the  AIT. 


6. 4. 1.4  Photograph,  if  possible,  the  accident  scene. 

6.4.2  The  senior  vice  president,  vice  president,  or  senior  company  officer 
will  notify  the  TVA  Board  and  the  appropriate  company  officer  (see 
attachment  7.1) 

6.4.3  The  Program  Manager,  LR&S,  makes  the  notifications  listed  in  attachment 
7.1. 

6.5  Media  Spokesperson  (Activity  Box  A4) 

6.5.1  The  Senior  Vice  President,  Communications,  will  select  a  spokesperson 
to  deal  with  the  press  and  other  members  of  the  pviblic  during  the 
accident  investigation  process.  This  person  will  serve  as  liaison 
between  the  AIT  and  the  media  for  release  of  additional  information. 

The  "Accident  Report"  (paragraph  6.8.2)  may  be  released  to  the  media 
after  senior  vice  president,  vice  president,  or  senior  company  officer 
review  and  approval.  After  release  of  the  report,  the  AIT  chairperson 
will  be  available  to  the  media  to  answer  questions . 


6.5.2 
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6.6  AIT  Appointment  (Activity  Box  AS) 

LR&S  will  maintain  a  list  of  several  managers  (PGIO  level  and  above) 
from  each  line  organization  that  are  trained  in  accident  investigation 
methodology.  Managers  on  this  list  should  also  have  a  knowledge  of 
quality  improvement  techniques. 

6.6.2  Membership 

The  DASHO,  in  consultation  with  the  senior  vice  president,  vice 
president,  or  senior  company  officer  of  the  organization  where  the 
serious  accident  occurred,  will  appoint  an  AIT  to  include; 

6. 6. 2.1  One  line  manager  from  within  the  organization  where  the  accident 
occurred  other  than  the  facility  where  the  accident  occurred.  This 
manager  will  be  selected  as  the  chairperson.  This  manager  will  be  on 
the  list  of  trained  managers  discussed  under  6.6. 

6. 6. 2. 2  Two  line  managers  from  the  facility  where  the  accident  occurred. 

6. 6. 2. 3  The  safety  manager  from  the  organization's  central  staff. 

6. 6. 2. 4  Two  line  managers  from  organizations  other  than  where  the  accident 
occurred.  At  least  one  of  these  managers  will  be  selected  from  the 
list  of  trained  managers  discussed  in  6.6.1. 

6. 6. 2. 5  A  representative  for  the  DASHO.  In  addition  to  responsibilities  as  a 
team  member,  this  individual  provides  advice  relative  to  interpretation 
of  this  practice  and  provides  expertise  relative  to  accident 
investigation  techniques.  This  team  member  will  represent  the  DASHO 
during  the  investigation  process. 


6.6.3 


Advisors 


6. 6. 3.1  A  representative  from  the  General  Counsel  (GC) .  This  individual 
provides  advise  and  expertise  on  legal  aspects  of  the  investigation. 

6. 6. 3. 2  If  preliminary  evidence  indicates,  the  AIT  chairperson  may  request 
assistance  from  the  Inspector  General's  (IG)  office. 

6. 6. 3. 3  If  preliminary  evidence  in  a  fire  indicates  arson,  the  AIT  chairperson 
will  request  assistance  from  the  TVA  Police. 

6. 6. 3. 4  Others  with  appropriate  expertise  as  needed,  such  as  engineers,  fire 
protection  engineers,  etc.  If  the  service  of  advisors  are  secured  to 
assist  in  the  investigation,  they  will  perform  tasks  delegated  by  the 
chairperson.  They  will  provide  results  of  studies,  tests, 
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examinations,  etc.,  to  the  chairperson  and  be  prepared  to  answer 
questions  by  the  AIT. 

6.7  Conduct  of  the  Investigation  (Activity  Box  A6) 

6.7.1  The  scope  of  the  investigation  will  include: 

6. 7.1.1  A  complete  determination  and  thorough  analysis  of  the  facts, 
circumstances,  and  conditions  related  to  the  accident. 

6. 7. 1.2  The  factors  that  caused  or  contributed  to  the  accident. 

6. 7. 1.3  An  evaluation  and  determination  of  the  actions  necessary  to  ensure  this 
accident  (or  similar  type  accident)  does  not  recur. 

6.7.2  Investigation  Methodology 

6. 7. 2.1  The  AIT  will  report  to  the  accident  scene  as  soon  as  possible  but  in  no 
case  later  than  the  day  following  the  accident. 

6. 7. 2. 2  The  AIT  chairperson  will  brief  team  members  on:  (1)  the  purpose  and 
scope  of  the  investigation,  formats,  time  constraints,  etc.,  (2)  back¬ 
ground  and  preliminary  details  of  the  accident,  (3)  status  of  the 
accident  scene  (security,  existing  hazardous  conditions,  necessary 
precautions,  personal  protective  equipment  needed,  operational  needs 
for  the  investigation,  etc.),  and  (4)  arrangements  for  clerical  and 
other  administrative  support. 

6. 7. 2. 3  The  AIT  will  use  analytical  techniques,  such  as  the  TQM  six-step 
problem  solving  methodology.  Event  Critique  and  Root  Cause  Analysis, 
Fault  Tree  Analysis,  and  Management  Oversight  and  Risk  Tree  (MORT)  ,  in 
arriving  at  its  opinions  and  recommended  solutions .  Whatever  technique 
used  should  look  at  both  programmatic  and  physical  causes  related  to 
the  accident.  Specific  additional  instructions  may  be  given  to  the  AIT 
by  the  senior  vice  president,  vice  president,  senior  company  officer, 
or  the  DASHO. 

6. 7. 2. 4  All  evidence  should  be  secured  and  maintained  as  part  of  the  accident 
investigation  file  and  classified  as  administratively  confidential. 

6. 7. 2. 5  Interviews  will  be  taped  and  later  transcribed  and/or  a  court  reporter 
may  be  used.  If  there  is  any  question  about  whether  an  injured 
employee  can  be  interviewed,  Health  Services  shall  be  consulted.  All 
interviews  are  considered  confidential  by  TVA. 


Reports  (Activity  Box  A7) 


6.8.1 


The  Accident  Report  shall  be  completed  by  the  AIT  within  five  working 
days  of  the  occurrence.  This  report  contains  only  factual  information 
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and  can  be  released  for  public  information  (see  Attachment  7.2  for  an 
example  Accident  Report  cover  and  distribution) . 

6.8.2  The  AIT  is  responsible  for  completing  the  form  TVA  18120, 

Injury/illness  Investigation  Report,  within  six  working  days.  If 
necessairy,  the  18120  will  be  revised  to  include  causal  information  that 
was  not  available  when  the  18120  was  first  submitted  to  LR&S . 


6.8.3  The  "Accident  Analysis  Report"  (2d  report)  shall  be  completed  by  the 
AIT  within  30  working  days  of  the  occurrence.  If  30  working  days  is 
not  feasible,  a  time  extension  must  be  approved  by  the  senior  vice 
president,  vice  president,  or  senior  company  officer  and  the  DASHO. 

This  report  will  provide  an  in-depth  analysis  of  the  accident  to 
identify  all  root  causes  and  contributing  factors .  The  analysis  will 
consider  all  possible  physical  and  programmatic  causes.  This  report 
includes  the  final  listing  of  opinions  and  recommended  solutions.  This 
report  is  administratively  confidential  (see  Attachment  7.3  for  an 
example  Accident  Analysis  Report  cover  and  distribution) . 

6.9  Management  and  Employee  Briefings  (Activity  Box  A8) 

6.9.1  The  AIT  chairperson  will  provide  copies  of  the  accident  analysis  report 
to  the  senior  vice  president,  vice  president,  or  senior  company 
officer;  DASHO;  and  Manager,  Safety.  A  briefing  will  be  scheduled  to 
present  the  results  of  the  investigation.  At  the  discretion  of  the 
senior  vice  president  and  DASHO,  they  may  invite  others  as  appropriate. 

6.9.2  As  soon  as  possible  following  the  briefing  in  6.9.1,  the  senior  vice 
president,  vice  president,  or  senior  company  officer;  DASHO;  Manager, 
Safety;  and  the  AIT  chairperson  will  brief  the  affected  senior  company 
officer  if  not  included  in  the  briefing  in  6.9.1. 

6.9.3  As  soon  as  possible  following  the  briefing  in  6.9.2,  the  senior  vice 
president,  vice  president,  or  senior  company  officer;  DASHO;  and  the 
AIT  chairperson  will  brief  the  Executive  Committee. 

6.9.4  The  senior  vice  president,  vice  president,  or  senior  company  officer 
will  send  copies  of  the  final  report  to  the  Chief  Operating  Officer; 
Chief  Administrative  Officer;  President,  TVAN;  the  senior  manager  at 
the  site  where  the  accident  occurred;  the  GC;  Manager,  Safety;  and  the 
DASHO.  The  DASHO  will  ensure  that  the  agency  health  and  safety 
committee  is  briefed  on  the  accident  at  the  next  scheduled  meeting. 

6.9.5  The  senior  vice  president,  vice  president,  or  senior  company  officer 
will  ensure  that  managers  and  employees  at  the  facility  where  the 
accident  occurred  are  briefed  on  the  investigation  results  within  60 
working  days  of  the  occurrences.  If  investigation  results  are 
applicable  to  other  TVA  employees,  additional  briefings  may  be 
scheduled  as  necessary. 


6.9.4 
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6.10  Share  Information  and  Implement  Recommended  Solutions  (Activity  Box  A9) 

6.10.1  The  senior  vice  president,  vice  president,  or  senior  company  officer 
will  assign  responsibilities  for  implementing  and  following  up  on 
recommended  solutions  to  ensure  efficient  and  timely  implementation. 

The  senior  vice  president  of  all  TVA  organizations  will  review  the 
recommended  solutions  and  be  responsible  for  replication  of  corrective 
actions  as  appropriate  within  their  organization.  The  DASHO  will  be 
responsible  for  monitoring  this  effort. 

6.10.2  The  senior  vice  president,  vice  president,  or  senior  company  officer 
will  ensure  that  preliminary  findings  and  recommended  solutions  that 
might  be  applicable  to  other  TVA  facilities  and  work  locations  are 
promptly  disseminated  throughout  the  agency.  The  DASHO  will  provide 
assistance  as  needed  and  monitor  related  activities  to  ensure  adequate 
sharing  of  information. 


6.13.1 


6.13.2 


OSHA  Report  (Activity  Box  AlO) 

The  DASHO  shall  provide  OSHA,  Office  of  Federal  Agency  Programs,  with  a 
briefing  of  the  accident  investigation.  This  briefing  shall  include: 
date/time  of  accident;  agency/establishment  name  and  location;  accident 
consequences;  a  description  of  the  operation,  accident,  causal  factors; 
and  agency  corrective /preventive  actions. 

Advise  Business  Council  (Activity  Box  All) 

The  senior  vice  president,  vice  president,  or  senior  company  officer 
will  advise  the  Business  Council  of  agencywide  implications  or  any 
program  deficiencies  identified  by  the  investigation. 

Accident  Investigation  Records  (Activity  Box  A12) 

After  completing  the  investigation  and  briefing,  the  AIT  chairperson 
will  send  all  accident  investigation  materials  to  Safety,  Program 
Operations,  MPB  IB,  Muscle  Shoals,  AL  35662-1010. 

Safety,  Program  Operations,  will  retain  all  original  AIT  investigation 
documentation  in  TVA's  serious  accident  repository  file.  Release  of 
any  part  of  the  accident  file  will  require  DASHO  authorization. 

Follow-up  on  Recommended  Solutions  (Activity  Box  A13,  and  Decision 
Diamond  D2 ) 


The  DASHO,  as  part  of  corporate  oversight  responsibility,  will 
periodically  follow-up  on  AIT  recommended  solutions  until  all  are 
completed,  as  well  as  assess  the  effectiveness  of  this  practice. 


LOCATION 

TENNESSEE  VALLEY  AUTHORITY 


TVA  SAFETY  PROGRAM  -  MANAGEMENT  PRACTICE/ 
SERIOUS  ACCIDENT  INVESTIGATION 


PROCEDURE  NUMBER 

TVA/DASHO/STD/ALL/x • x 


REV.  0 


ISSUE 

xx/xx/xx 


PAGE  11  OF  13 


SERIOUS  ACCIDENT  NOTIFICATION  CONTACT  LIST 


Senior  manager  at  the  facilitv/site  where  the  accident  occurred  contacts: 


1.  Senior  vice  president/vice  president/or  senior  company  officer 

2.  Program  Manager,  Labor  Relations  and  Safety  (Tommy  Lucas) 

Office:  423/632-7753  (during  business  hours) 

Home:  423/524-3723  (after  hours) 

Pager:  1-800-443-7243  (24  HOURS) 

•  Wait  for  voice  prompt  and  enter  access  code  032182 

•  Wait  for  a  beep  -  enter  your  area  code  and  7  digit  phone  number 
Alternate:  Manager,  Safety  (Gene  Walters) 

Office:  423/632-7756 

Home:  423/922-3679 

Senior  vice  president/vice  president/or  senior  company  officer  contacts: 


1.  TVA  Board:  423/632-2531 

2.  As  appropriate,  contact  either: 

Chief  Operating  Officer:  423/632-3108  or  423/751-7572 
Chief  Administrative  Officer:  423/632-4765 
President,  TVA  Nuclear:  423/751-4470 
Chief  Financial  Officer:  423/632-3987 

Program  Manager,  LR&Sf  contacts: 


1.  OSHA  Area  Office:  423/781-5423  or  1-800-321-OSHA 

2.  Designated  Agency  Safety  and  Health  Official  (DASHO) :  423/632-7870 

3.  General  Counsel:  423/632-7038 

4.  Inspector  General:  423/632-4120 

5.  Employee  Assistance  Program:  432/751-2850 

6.  Assistant  Administrator  of  the  Tennessee  Valley  Trades  and  Labor  (T&L) 

Council:  615/885-4323 

7.  Appropriate  T&L  Craft  Representative 

8.  Chairperson,  Salary  Policy  Panel:  423/751-8604 

9.  Teamsters  Union:  706/861-2160 

10.  Senior  Vice  President,  Communications:  423/632-8018 


TENNESSEE  VALLEY  AUTHORITY 


TVA  SAFETY  PROGRAM  -  MANAGEMENT  PRACTICE/ 
SERIOUS  ACCIDENT  INVESTIGATION 


PROCEDURE  NUMBER 

TVA/DASHO/STD/ALL/x . x 


REV.  0 


ISSUE 

xx/xx/xx 


PAGE  12  OF  13 


Attachment  7.2  Example,  Accident  Report  Cover  and  Distribution 


June  8,  19XX 


Senior  Vice  President,  Vice  President,  or  Senior  Company  Officer 


ACCIDENT  REPORT,  FATAL  INJURY  TO  JOHN  DOE,  JUNE  4,  19XX 


Attached  is  the  "Accident  Report"  concerning  the  fatality  of  John  Doe,  Building 
Maintenance.  This  report  was  prepared  by  an  accident  investigation  team 
consisting  of  the  following  members. 

Name  Job  Title  and  Organization 


(Name) 


Accident  Investigation  Team  Chairperson 


Attachment 

cc:  Designated  Agency  Safety  and  Health  Official 

General  Counsel 

Inspector  General  (As  appropriate) 

Senior  Manager  at  Site  Where  Accident  Occurred 

Chief  Operating  Officer 

Chief  Administrative  Officer 

President,  TVA  Nuclear 

Chief  Financial  Officer 

Senior  Vice  President,  Communications 

Manager,  Safety 


TENNESSEE  VALLEY  AUTHORITY 


TVA  SAFETY  PROGRAM  -  MANAGEMENT  PRACTICE/ 
SERIOUS  ACCIDENT  INVESTIGATION 


PROCEDURE  NUMBER 

TVA/DASHO/STD/ALL/x . x 


REV.  0 


ISSUE 

xx/xx/xx 
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Attachment  7.3  Example,  Accident  Analysis  Report  Cover  and  Distribution 


SUBMITTED  BY: 


ADMINISTRATIVELY  CONFIDENTIAL 


ACCIDENT  ANALYSIS  REPORT 
FATAL  INJURY  TO  JOHN  DOE 


BUILDING  MAINTENANCE 


June  4, 19XX 


R.  A.  King,  NP 
Chairperson 

AIT  MEMBERS: 

1.  C,  J.  Peoples,  BM 

2.  J.  J.  Holland,  BM 

3.  O.  W.  Lawson,  NP 


DISTRIBUTION: 


TO:  Senior  Vice  President,  Vice  President,  or  Senior  Company  Officer; 

Designated  Agency  Safety  and  Health  Official;  Manager,  Safety;  General  Counsel; 
and  Senior  Manager  at  Site  where  Accident  Occurred. 


This  report  has  been  developed  to  allow  improvements  in  TVA's  safety  program. 
This  report  will  not  be  reproduced. 


A-14.6  ATTACHMENT;  U.S.  Department  of  Labor  Form  CA-1  (Nov.  89>  -  Federal  Employee’s 


"ederal  Emoioyee's  Notice  of 
Traumatic  inlurv  and  Claim  for 
Continuation'  oi  Pay/Compensation 


J.S.  Department  of  Labor 

Emotoymant  Standaras  Administration 
Office  of  Workers'  Compensation  Programs 


pioyee:  Please  complete  all  boxes  1-15  below.  Do  not  complete  shaded  areas, 
itness:  Complete  bottom  section  16. 

Employing  Agency  (Supervisor  or  Compensation  Specialist):  Complete  shaded  boxes  a,  b.  and  c. 


lEmployee  Data 

^  Name  ol  emoioyee  (Last.  First,  Middle) 

2.  Social  Security  Numoer 

3.  Dateofoinn  .4.  Sex  15.  Home  teiepnone  ■  6.  Grace  as  of 

_  Mate  _  Female  i  (  )  j  of  iofury  Level  Sieo 

7.  Employee's  nome  mailing  address  (include  city,  state,  ana  zip  code) 

8.  Deperraenia 
□  Wife,  Husbend 

G  Children  under  18  years 
Q  Other 

Description  of  ln)ury 

9.  Place  wnere  injury  occurreo  (e.g.  2no  floor.  Main  Post  Office  Blog..  I2tn  &  Pine) 

*C.  Cate  iniury  occurred  ,  Time  1 1 .  Dale  or  tnis  notice  ,  12.  Employee's  occupation 

Mo.  Day  i _ a.n.  :  Mo.  Day  vr.  | 

' _ :  ‘  .  G  5.m.  I  : _ :  :  1 

*3.  Cause  of  injury  (Descrioe  wnat  nappeneo  ana  wny)  — — 


^ _ 

a.  Uccupauon  code 

Nature  of  injury  (identify  ootn  tne  injury  ana  tne  part  of  cody.  e.g.,  fracture  of  left  leg) 

b.  Type  code 

c.  Source  cooe 

OWCP  Use-NOI  Code 

;  Employee  Signature 


•5.  i  certify,  unoer  penalty  of  law.  tnai  tne  iniury  cescnceo  acove  was  sustained  in  oertormance  of  duty  as  an  employee  of  the 
United  States  Government  ano  tnat  It  was  not  causeo  Py  my  willful  misconduct,  intent  to  injure  myself  or  another  person,  nor  by 
my  intoxication.  I  hereby  claim  medical  treatment,  if  neeaeo.  and  the  following,  as  cnecxed  below,  wnlle  dtsaoied  for  work: 

b.  Continuation  of  regular  oay  (COP)  not  to  exceed  45  days  and  comoensttion  for  wage  toss  If  disability  for  work  continues 
beyono  45  days,  if  my  ciaim  Is  at nied,  i  unosritana  tnai  the  continuation  of  my  regular  pay  shall  be  charged  to  sick 
or  annust  leave,  or  be  oeemec  an  overpayment  witntn  tne  meaning  of  5  USC  8664. 

ZZ  a.  Sick  ano/or  Annual  Leave 

Signature  of  employee  or  person  acting  on  his/her  behalf _ _ 

Any  person  wno  knowingly  maxes  any  false  statement,  misreoresentation.  concealment  of  fact  or  any  other  act  of  fraud  to  obtain  compensation 
as  orovioeo  oy  tne  FECA  or  wno  knowingly  acceots  comoensaiion  to  wntcn  that  person  is  not  entitled  Is  subject  to  civil  or  aominlttraiive 
remedies  as  wen  as  felony  criminal  prosecution  ana  may,  uncer  aoproonaie  criminal  provisions.  Pe  punished  by  a  fine  or  imprisonment  or  born. 

Have  your  supervisor  complete  the  receipt  attached  to  this  form  and  return  It  to  you  for  your  records. 

_ _ End  of  Employee  Report 

I  Witness 

:5  Siatement  of  wnness  (Descnoe  wnat  you  saw,  neara.  or  Know  aoout  tnts  injury) 


Name  of  witness 


S  ^nature  of  witness 


Date  signeo 


«.:v 


Adoress 


State 


Zip  CoQe 


A-14.7  ATTACHMENT;  TVAForm  9179  f4/88)  -  Claims  of  Disability  for  Work  Due  to  job- 


CLAIMS  OF  DISABILITY  FOR  WORK  DUE  TO  JOB-REUTED  INJURY: 
NOTICE  OF  EMPLOYEE’S  RESPONSIBILITIES 


Accoraing  to  regulations  of  the  Federal  Emoioyees'  Compensation  Act  (FECA).  as  revised  effective  June  1. 
1987.  :*  you  are  claiming  oisaoility  for  worK  due  to  a  job-reiated  injury,  you  have  certain  ooligations  as 
listeo  teiow. 

1.  FILE  A  CLAIM  PROMPTLY  •  Complete  the  emoloyee  s  sioe  of  claim  form  OWCP  CA-1  ana  submit  it 
to  vour  supervisor  as  soon  as  possiole.  but  NO  LATER  THAN  THIRTY  DAYS  AFTER  THE  DATE  OF 
INJURY. 

2.  SUBMIT  MEDICAL  EVIDENCE  -  Submit  to  TVA  within  10  workdays  medical  eviaence  of  disaoility  tor 
worn  due  to  the  claimed  iniury. 

3.  INFORM  YOUR  DOCTOR  OF  TEMPORARY  LIGHT  DUTY  -  Inform  your  doctor  of  any  offer  py  TVA  to 
provioe  temporary  light  duty,  where  possible,  to  accommodate  medical  constraints  imposed  by  the 
claimed  injury. 

4.  INFORM  YOUR  DOCTOR  OF  ALTERNATE  JOBS  -  Inform  your  doctor  of  any  particular  alternate  lOOS 
maoe  available  by  TVA.  and  furnish  the  ooctor  with  any  written  description  of  the  specific  outies  ana 
physical  requirements  of  such  )obs  furnished  by  TVA. 

5.  INFORM  TVA  IMMEDIATELY  OF  ANY  MEDICAL  LIMITATIONS  OR  CONSTRAINTS  SPECIFIED  BY  YOUR 
DOCTOR. 

6.  RETURN  TO  WORK  -  You  are  obligateo  to  return  to  regular  duty  as  soon  as  you  are  aole  to  do  so. 
ALSO,  you  are  obligated  to  accept  suitaole  offers  by  TVA  of  temporary  light  duty  or  alternate  jobs  not 
in  conflict  with  medical  limitations  caused  by  the  claimed  injury. 

7.  REPORT  ALL  EMPLOYMENT  AND  SELF  EMPLOYMENT  ACTIVITIES  -  For  all  periods  in  which  you  claim 
COP  or  Compensation  you  are  requireo  to  report  all  employment  and  self  employment  activities.  You 
must  report  the  activities  performeo  ana  the  income  earneo.  Earneo  income  for  employment  activities 
IS  ceimeo  as  actual  salary,  wage,  saies  commissions,  oiecework  commissions,  and  other  payments  of 
value  sucn  as  housing  allowances,  meais.  food,  clothing,  eouioment.  reimburseo  expenses,  etc.  Addi¬ 
tionally.  if  you  penormeo  activities  in  connection  with  a  relative  s  or  spouse  s  business,  you  must  report 
as  earneo  income  what  it  would  have  cost  the  employer  or  organization  to  hire  someone  to  perform 
the  worK  you  performeo.  For  self  empiovment  activities,  earned  income  is  oefmeo  as  the  gross  income 
received  from  the  activity,  if  the  selT  emoioyment  activity  was  operated  at  a  loss  or  if  the  profits  were 
reinvested  you  must  report  what  it  wouio  cost  to  hire  someone  to  perform  the  work  you  performed. 

Accoraing  to  the  FECA.  WHERE  AN  EMPLOYEE  REFUSES  SUITABLE  WORK  offered  by  the  employing 
agency  accoraing  to  FECA  regulations.  ENTITLEMENT  TO  COP  CEASES  as  of  the  effective  date  of  availability 
of  sucn  worK. 

Where  an  employee  FAILS  TO  SUBMIT  THE  REOUIRED  MEDICAL  EVIDENCE  WITHIN  10  WORKDAYS 
or  REFUSES  SUITABLE  WORK.  COP  SHALL  BE  TERMINATED. 

!  have  ceen  mformeo  of  ana  unoerstanc  f'e  emoloyee  s  resoonsibilities  listed  aoove. 


EMPLOYEE’S  SIGNATURE  DATE 


OFFiC:AL  SUPERIOR’S  SIGNATURE  DATE 

PENAL’  ES  UNDER  20  CFR.  SECTION  ID. 23  ARE  SHOWN  ON  THE  BACK  OF  THIS  SHEET. 


TVA  255  (HR-OCH  :-90) 


i 


REPORT  OF  VEHICLE  ACCIDENT.  THEFT,  OR  FIRE 


nstructions 


-'eoare  reoort  immeoiaieiv  alter  occurrence  For  accioeni  or  itre  mvojvmg  Ty-OOOOl  tnrougn  .  y -49999  seno  3  ccoies  to 

’^ansDortation  Services  Cnananooaa  ana  tor  TV-500CC  tnrougn  TV-99999  sena  3  copies  to  neaw  Eauioment  Oeoartment 
^nananooga.  For  men  sena  2  ccoies  to  Transoortation  Se^'/ices  or  neaw  Ecuioment  Deoartment  as  aoDrooriafe  ana  tmra  coov  rc 
nearest  TVA  PuOiic  Saretv  Office  Aiwavs  seno  ^  coov  to  emoioyee  s  suoervisor  Suoervisor  ccmoietes  SuDOiement  loaqes  3  ana  4i 
ina  cistriDutes  ail  tour  cages  accoramg  to  me  instructions  at  me  oonom  ct  oage  4 


TVA 

DRIVER 

^avroii  Name 

Age 

Social  Security  Numoer 

";A  Teieonone 

=  ir*  -iciuiv  Oeoarire''* 

j'OuD  O'  orstJnijaT.C- 

jjoervisor  s  Name 

f|tie 

TVA  Aoaress 

A  Teieonone 

PesDonsiDie  Manager 

Title 

rVA  Aaaress 

’VA  Teieonone 

TIME  AND 
LOCATION 

Cate  Occurrea 

nour 

Street  or  Fioaa 

O.ty  ana  State 

TVA 

VEHICLE 

Make 

Moaei 

Soav  T.ce 

-  cense  Numoer 

DAMAGE  Oescnotion  ot  Damaae 

TO  _ ^ _ 

VEHICLE  _ 

_ _ _ _  Estimatea  Amount 


DISPOSITION  _ itiii  in  Service  _ _ — - . -  . _  ^ert  at  iTVA  aaraae  or  omen 

OF  TVA  VEHICLE 


PROPERTY 

F 

HERS 


OTHER 

DRIVER 


PASSENGERS 


•Vina  Of  Prcoerty  Ana  Extent  Of  Carnage 


Estimatea  Amount 


i 

1'  Automootle  Make  Ana  Year 

SoOy  Tyce 

license  Numoer 

State 

D.vner  Of  Prooertv 

-aoress 

“eieonone 

.‘/here  P'^ooeriv  Can  Ee  Seen 

Omer  Car  Driver  s  Name 

Aooress 

E-Cuoation 

■•rteonone 

•nsurance  Cameo  6v 

_  Driver  _  O.vne'  _  None 

Name  Of  Insurance  Cc"’canv 

••  tna  0»  Insurance 

_ ^.aoiiitv _ Delusion 

_ Meaicai 

F'jii  Name 

Aoe 

-  rc'ess 

'.A  non  TVA 

OTHER 

WITNESSES 


PERSONS  • _ ... 

INJURED  : _ 

IN  E _ 

ACCIDENT  ^ _ 

Nature  Ana  tuteni  O'  '■  .'  es 


Doctor  s  Name 


^•ace  Tiiurea  Were 


Page  2 

TVA  255  (HR-OCH  1*90) 

Speed  impni  | 

k. _ , 

ucnts  On 

soecifv  wnich) 

Signals  Given 
'Soecifv  wnicni 

When  Danger  • 

"irst  Noticed 

At  Impact 

Leaai  Limit 

HIGHWAY 

Blacktop 

Concrete 

Gravei-oirt 

Wet 

Dry 

Ice-snow 

CONDITIONS 

On  grade 

Level 

Curve 

Open  country 

Residential 

Commercial 

TRAFFIC 

CITATIONS 


SKETCH 

ACCIDENT 

ON 

DIAGRAM 


Streets  ngntea 


DFFENSE  CHARGED  TO  YOU  i  DISPOSITION  OFFENSE  CHARGED  TO  OTHER  DRIVER  j  DISPOSITION  Ilf  Known> 


Write  in  street  names  or  numoers 

Show  traffic  signs  and  controt  devices 

Show  lanes.  douole  yellow  imes.  center  strios.  etc 

Show  direction  and  distance  to  nearest  town  mafor 

nterseciion  and  lanomarKs 

Draw  and  numoer  vehicles  involved  and  oarKed 


6  Use  solid  line  to  snow  oath  before  accident 
_ 1  .  .  and  broken  line  after 

accident - ^  ^ 

T  Show  peaestnan  q 

8  Show  railroad  iiffiiniHiMuMMMMl 

9  Show  sKid  marks,  ana  give  lengms 
10  Attacn  any  photos 


Indicate  Nonn 
by  arrow  in  circie 


DESCRIPTION 
OF  ACCIDENT 
Tweft  OR 
FIRE 
use 

•idditionai 
sneeis  -t 
''ecessarvi 


•n  comoiiance  with  tne  Pnvacv  Ac:  of  1974  tne  foiiowmo  information  *s  orovioed  Colleciion  of  the  information  is  authorised  by  the  Tennessee 
vallev  Act  Of  l  933  1 6  U  S  C  S3 1  Od  ana  40  U  S  C  491  Disclosure  Of  information  is  reouireo  by  TVA  regulations  iTVA  INSTRUCTION  II  TRANSPOR¬ 
TATION  Eouiomenti  An  emoiovee  of  a  leoerai  aoencv  wno  fans  tc  reoort  accurately  a  motor  vemcie  acciaent  involving  a  feaerai  venicie  mav 
re  suDiect  to  administrative  sanctions  Tne  onncioai  ourooses  for  cci'ecting  this  information  are  1 1)  To  provide  necessary  data  for  use  Ov  legal 
counsel  m  anv  actions  resuitmc  from  the  accident  and  (2)  To  provioe  accident  information  and  statistics  tor  use  m  analyzing  accident  causes 
ana  ceveiooma  metnods  oi  recucma  acciaems  Routine  uses  mciuoe  disclosure  to  federal  state  and  locai  aovernments  ana  agencies  when  reie- 
,ant  to  Civil  c^  mtnai  administrative  ana  recutatorv  mvestioanons  actions  ana  Dfoceeamgs 


-.GNATr^E  C 


DRIVE  = 


DATE 


TVA  255  (HR-OCH  1  90) 
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SUPPLEMENT 

ADMINISTRATIVELY  CONFIDENTIAL  WHEN  COMPLETED 
CONFIDENTIAL  OPINION(S)  AND  RECOMMENDED  ACTION(S)  TO 
PREVENT  RECURRENCE  OF 
VEHICLE  ACCIDENT.  THEFT.  OR  FIRE 


SUPERVISOR’S  REVIEW.  OPINIONS.  AND  RECOMMENDATION(S) 

Supervisor  completes  tms  supplement  ana  distributes  accoroing  to  instructions  on  page  tour 


Reviewer  s  Name 


Date 


Date  of  Accident 


What  was  happening  oefore  the  accioent'? 

_ 0 1  Roaowav  anvmg  _ 03  Vehicle  being  serviced 

_ 02  Otf-the*roaa  driving  _ 04  Vehicle  idle 


002  Pickup  truck 

004  Compact  pickup  truck 

006  Other  truck 


!  Accidents  involving  damage  to  other  rvoes  ot  vehicles  sucn  as  industrial  forkiitts.  mowers,  scooters,  construction  eouipment  not  being  used  as  a  motor  vehicle  at  the  time 
ot  the  accident,  etc  .  snouid  be  reported  on  lorm  TVA  16002  Report  ot  Accidental  Properry  Damage.  Fire,  or  Fire  Related  Incident) 

An  accident  is  ‘  Driver-Controiiaoie  if  m  your  opinion  the  cnver  couio  likely  nave  prevented  the  accident  through  prudent  actions,  in  vour  opinion  was  this  accident  Driver- 
Controllable  _ >  es  _ No 

Why? _ _ _ _ _ 


What  type  of  vehicle'^ 

_ 001  Passenger  car/ van.  wagon 

_  003  Compact  car  _ 

_  005  Tractor-truCK 

_  007  Other  tvpe  vemcie  isoecify) 


[t  immediate  actions  oo  vou  recommend  oe  taken  to  crevent  recurrence  of  a  simuar  accident? 

Recommended  Action  J^erson  Resoonsioie 


Comoietion  Date 


What  long-term  aciionisi  oo  vou  recommend  oe  taken  lo  prevent  a  recurrence  c*  a.  s  mnar  accident? 


Recommenoed  Action 


^'•‘»’Son  Mesoonsipie 


Completion  Date 


Reviewer  S'onature 


f'lgner  ttive*  manaoemeni  signature 
:  aprovai  of  'RcomrT>enaeo  actionisi 


Date 


L 


Use  for  continuanon  of  narrative  or  other  information  which  in  your  ooinion  is  of  importance 


Distribution  iSena  cooies  or  all  four  pages  :o) 

OC  H&S.  VPB  lE  207B-M 
TVA  General  Counsel.  Knoxville 

^ransDortation  Services.  Chattanooga  i  TV  00001  ’V  49999) 
AoDroonare  neaw  Eauioment  Deoarrment  ^TV  50CCC  '‘V  99999) 
Aoproonare  Pesoonsioie  Manager 


Form  SR-13  (1/93)  Alabama  Department  of  Public  Safety  Accident 


SR-13 

(Revised  1/93) 

Alabama  Deoanment  of 


Public  Safety 


For  Office  Use  Only 


Driver  License  Division 
Safety  Responsibility  Unit 
P.O.  Box  1471 

Montgomery,  AL  36102-1471 


DOC  No. 


Case  No. 


COMPLETION  OF  THIS  FORM  IS  REQUIRED  BY  §32-7-1,  CODE  OF  ALABAMA  1975. 

AILURE  TO  RLE  A  REPORTABLE  ACCIDENT  ON  THIS  FORM  MAY  RESULT  IN  SUSPENSION  OF  YOUR  DRIVER  LICENSE. 

INFORMATION  AND  INSTRUCTIONS:  Completion  of  this  form  is  required  ONLY  if  a  motor  vehicle  accident  occurring  in  Alabama 
caused  death,  personal  injury,  or  property  damage  to  any  one  owner  in  excess  of  S250.  The  driver  of  any  motor  vehicle,  which  is  in  ANY 
MANNER  involved  in  an  accident  in  this  state,  is  legally  required  to  file  a  report  on  this  form  with  the  Department  of  Public  Safety  within 
ten  (10)  days  after  the  accident  regardless  of  whether  or  not  at  fault  ana  regardless  of  whether  or  not  the  vehicle  involved  was  covereo 
by  liability  insurance  at  the  time  of  the  acciaent.  If  such  driver  is  physically  incapable  of  making  sucn  report,  the  owner  of  the  motor 
vehicle  involved  in  such  accident  shall,  within  ten  (10)  days  after  learning  of  the  accident,  make  such  reoort. 


DATE  OF  ACCIDENT 

□  A.M. 

1  NO.  OF  VEHICLES 

Q  P.M. 

!  1 

LOCATION  OF  ACCIDENT  (ST./HIGHWAY) 


COUNTY 


Subject 


For  Office  Use  Only 


Injuries 


Claims 


VEHICLES  INVOLVED 


YOUR  INFORMATION  (PLEASE  PRINT  OR  TYPE) 

OTHER  PARTY’S  INFORMATION  (PLEASE  PRINT  OR  TYPE) 

YOU  ARE  THE:  |  j  DRIVER  |  |  PEDESTRIAN  |  |  PROPERTY  OWNER  PI  OTHER 

OTHER  PARTY  WAS:  DRIVER  PEDESTRIAN  )~!  PROPERTY  OWNER  |  !  OTHER 

NAME  (FIRST.  MIOOLE.  LAST)  TELEPHONE  NO. 

NAME  (RRST,  MIOOLE.  LAST)  TELEPHONE  NO. 

ADDRESS;  STREET  NO. 

ADDRESS:  STREET  NO. 

CITY  STATE  ZIP 

I 

city  ;  STATE  ZIP 

! 

DRIVER’S  DATE  OF  BIRTH  SEX  Q  ^  DRIVER  LICENSE  NO.  ;  STATE 

□  f  I 

DRIVER'S  DATE  OF  BIRTH  SEXQiy^i  DRIVER  LICENSE  NO.  i  STATE 

□  f  I 

OWNER  '  'F  SAME  AS  DRIVER,  r— i 

MARK  BOX  1 _ 1 

NAME  OF  owner  if  same  AS  DRIVER,  j - 

MARK  BOX  1 _ 1 

ADDRESS  OF  OWNER:  STREET  NO. 

CITY  j  STATE  ;  ZIP 

CITY  j 

STATE  i  ZIP 

1 

swNEB’S  birth  date  I  sex  n  |  owner-s  driver  license  nc.  state 

•  Cp  1 

OWNER'S  BIRTH  DATE  I  SEX  Q  n,  OWNER'S  DRIVER  LICENSE  NO.  1  STATE 

!  1 

YOUR  VEHICLE 

OTHER  VEHICLE  (Use  additional  form  if  more  man  two 

(2)  vehicles) 

YEAR  MAKE  j  TYPE  ;  COMMERCIAL  Z  Y£S  1 

i  i  ‘  VEHICLE  ^  NO  j 

YEAR  j  MAKE  ,  MODEL 

!  : 

TYPE 

STATE 

viN  (  l.cense  plate  no. 

V'N  1  LICENSE  PLATE  NO. 

1 

PROPERTY  DAMAGE 


DESCRIPTION  OF  PROPERTY  DAMAGE  (OTHER  THAN  VEHICLEj 


INJURED  PERSONS  (CLAIM  FOR  PERSONAL  INJURY  ON  REVERSE) 

INSURANCE  AND/OR  SECURITY 

FULL  NAME  OF  injured  IN  YOUR  VEHICLE  ClO  INJURED  Z '^ES 

Z  ^  NO 

Comotete  the  following  as  reouired  by  the  Safety  Responsibility  Law  of 
Alabama  (§32*7*1  and  following  sections).  Mark  only  me  appropriate  box. 

ADDRESS;  STREET  NO. 

Ail  information  will  be  verified. 

— 

:;ty  ,  state  j.= 

i 

^  1  No  liability  insurance  in  effect  at  time  of  acadent. 

: _  2.  Form  SR*23  (fleet  policy)  on  file  wim  DPS. 

-ATECFB’RTh  1  sex  1  NjURED  WAS.  (Pleas#  arciei 

1  Z^  ‘  S  DRIVERS]  PASSENGER  Z  pedestrian  iZoTrrER 

_  J  Your  vehicle  is  a  qualified  carrier  wim  APSC.  □  yes  Zno 

APSC  Cartificalft  No 

_  4  Department  of  Public  Safety  SelMnsurance 

Certificate  No 

_  5.  Motor  vehicle  liability  policy  issued  by 

■Nam#  of  insurano#  company,  not  agancy) 

-':>:CY  NO. 

“ULL  NAME  CF  injured  <N  YCwfl  vehicle  '^'D  INJURFD  —  vcs 

::ty  iTA’E  :  = 

rATEGFS'PTw  ISEX  NJURED  WAS:  iP'eaaearciei 

Z  "  2  driver  Z  ®ASSENGER  Z=EDES''’R!AN  Z  C'-Fa 

FDLICY  PERIOD  FROM  . .  TO  _ 

_ -  A  _  r->  .  -  _  ,  - 1  .  ’ 

CY  t-*OLCER 

A-14.10  ATTACHMENT;  Record  of  Signatures 

Notice;  All  TVA  personnel  sigaing  the  attached  document  certilv  they,  the  undersigned,  have 
read  this  Health  and  Safety  Plan,  understand  its  contents,  and  will  comply  with  all  provisions 
contained  herein.  '  ' 
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Date 
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